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APPENDIX F
MANUFACTURERS' EQUIPMENT MANUALS
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GROUNDWATER RECOVERY SYSTEM

• Submersible Pump
• Flow Monitor/Totaljzer
• Flow Sensor
• Level Controller
• Turbine Flow Meter
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Technical Data 25GPM Model 25S
DIMENSIONS AND WEIGHTS

MODEL NO. FIG HP

MOTOR

SIZE

DISCH.

SIZE

DIMENSIONS IN INCHES APPROX.

SHIP WI.A B C D E

25505-3 A 1/2 4' 1 1/2"NPl 181 9.5 86 38 39 26

25507-5 A 314 4" lilT NP] 209 103 102 38 39 28

25810-7 A 1 4" 1 1/z'NPl 237 118 119 3.8 39 29

25815-9 A 11/2 4 11/2"NPl 27.1 136 135 38 39 34

25520-11 A 2 4" 11(2' NP] 303 151 152 38 3S 37

25830-15 A 3 4 11/2 NP1 39.1 206 185 38 39 59

25850-26 A 5 4 1 1/2'NPl 512 236 276 3.8 39 76

25S75-39DS A 71/2 6' 1 1/2"NPl 668 242 426 5A 46 168

25S10052DS* 8 10 6 1 1/Z'MP 90.9 25.4 65.5 54 54 226

NOTES All models suitable for use in 4" wells, unless otherwise noted
Weights include pump end with motor in lbs
- Built into sleeve 1'/f MPT discharge, 6" mm well dia

MATERIALS OF CONSTRUCTION
COMPONENT SPLINED SHAFT (3-26 Stgs.) CYLINDRICAL SHAFT (39 Stgs.) DEEP SET (52 Stgs)
Check Valve Housing 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Check Valve 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Diffuser Chamber 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel

Impeller 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Suction Interconnector 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Inlet Screen 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Pump Shaft 304 Stainless Steel 431 Stainless Steel 431 Stainless Steel

Straps 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Cable Guard 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
Priming Inducer 304 Stainless Steel 316 Stainless Steel 316 Stainless Steel
Coupling 329/420/431 Stainless Steel 329/420/431 Stainless Steel 329/416 Stainless Steel""
Check Valve Seat NBR/304 Stainless Steel NBR/316 Stainless Steel NBR/316 Stainless Steel
Top Beanng NBR/304 Stainless Steel NBR/316 Stainless Steel NBR/316 Stainless Steel
Impeller Seal Ring NBRIPBT (Valo6) NBR/PPS (Ryton®) NBR/PPS (Ryton®)
Intermediate Beanngs NBR 304 Stainless Steel NBR/316 Stainless Steel
Shaft Washer Not Required LCP (Vectra®) LGP (Vectra®)
Split Cone Not Required 304 Stainless Steel 304 Stainless Steel
Split Cone Nut Not Required 316 Stainless Steel 304 Stainless Steel
Sleeve Not Required Not Required 316 Stainless Steel
Sleeve Flange Not Required Not Required Zincless Bronze"
Coupling Key Not Required Not Required 302/304 Stainless Steel""

NOTES Specifications are subject to change without notice
Valox ® is a registered trademark of General Electric Co
Vectra® is a registered trademark of Hoectiast Catanese Corporation.
Ryton ® is a registered trademark of Phillips 66
Stainless Steel option available.

If using 4 non-standard motors, refer to 329/420/431 Stainless Steel for coupling
A coupling key is not required

GRUNDFOS' 4
GRUNDEOS PUMPS CORPORATION - 2555 ClovisAvenue ciovis, cA • 93612

Area Centers: ftjieniown, PA - Atiania, GA chicago, IL - ciovis, cp. . Oauas, TX - Seattie, WA
(800) 333-1366 - FAX (800) 333-1363

canada Mississauga, Ontario - Mexico: Apodaca, N L
LSP.TL.1025I 6/96
PRiNT0 IN LISA

Fig. B
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Model 25S 25 GPM Performance Curves

FLOW RANGE: 18-32 GPM OUTLET SIZE: 1/2" NPT NOMINAL DIA. 4"

CAPACITY (GPM)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
4" MOTOR STANDARD, 5-5 HPIS45O RPM
6 MOTOR STANDARD.7 5-1OHP/3450 RPM

Performance conforms to ISO 2548 Mnex B
@2 ft mm submergence
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CRN4
345l:
RPM

o 1 2 3 4 5 6 7 8 9

CUBIC METERS PER HOUR

T 0.40

0.30 (
a.
U,

0.20
• a.
• I— 0.10 m

C85 14

Materials of Construction
DESCRJFTIOt4 MATERIAl.

Motor Stool and Couplings Cast iron
(not in contact with Pumping Medium)

SuctiorvDischarge Base. impellers, intermediate AJS1 316SS
Chambers. Spacing Pipes, Outer Sleeve. Pnming
Valve, & Pump Head Cover

Coupng Guards P.151 304SS

PumpShaft AISI31BSS

O.Ring Type Shaft Seal Vpt'onst HMbn 2)pe.%aft&.4
C,thoa.Tungsfrn C.thIde EPOMS AQ

Stationary Face Tungsten Carbide
- Rotation Face TungstenCarbide

0-Rings EPOM (FPM Opt&onal)
Upper and Lower Drivers AISI 31685
Spring AJSI 316SS

Intermediate Chamber Beanngs Aluminum Oxide Ceramic
Intermediate Bearing Journals Tungsten Carbide

0-Rings 6PDM (FPM Optional)
Base Plate Steel

Outer Sleeve Gaskets Non-Asbestos Fiber

AirVentPlug AISI 316SS

NeckRings TeMon

NOTES EPDM—Ethylene Propylene Rubber' 0 Registered trademark of Dupont

Recommended Spar. Pals: Stack Kit & Shaft SeaI/Gask.t Kit
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Submittal Data

NOTE OAbove data for Baldor OOP motors

3450 RPM 60 Hertz
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GRUNOFOS it
Series C Multi-Stage C ntrifugal Pumps

CRN4
316 Stainless Steel

Jtj
-__

-V
- -

JOB or CUSTOMER:

ENGINEER:

CONTRACTOR:

SUBMITTED BY: DATE:

APPROVED BY: DATE:

ORDER NO: DATE:

SPECIFICATION REF:

QUANTITY TAG NO. MODEL NO. GPM FEET VOLT PHASE COMMENTS

KIT P/N SEAL & GASKET KIT P/N:

Dimensions Base Dimensions Technical Data
(Oasedon aufree wa/era! 68'Ff2cYCJ)

MIN. DUTY FLOW RATE:
S'F to 250F (-15'C to 120'C) = 20 GPM
See the Senes C Installation & Operating Manual
for operating limits below this minimum

MOTORS: ODP (Standard), TEFC (Optional)

TEMPERATURE RANGE:
5"F 10 250'F (-15"C to 121C)

FrrrlNGS: 1 V4'Victaulic-Iype

MAX. WORKING PRESSURE (at 250'F)
Models 20/I -100 230 PSI (16 Bars)

120-160/14 300P51(2OBars)

(Consult Gnjndfos for maximum working
pressures at lower fluid temperatures)

MAX. INLET PRESSURE:
20/1-20 90 P51(6 Bars)
30-8011 145 P51(10 Bars)
80-160/14 220 PSI (l5Bars)

Motors are .i / 61 Rated

Electrical Data, Dimensions, and Weights®— — —
NEMA DIMEN1LS ftINCH_ — — Net Ship. Ship.

Pump Motor Frame Disc. Suc. Motor Wt. Wt. Vol.
HP S.F. Ph Volts Size Size Size Height A B C Di Da Q.he.) (Lbs.) (Cu. Ft.)

½ 125 1 115/208-230 56C 1¼ 1¼ 9% 2 9½ 18% 6¼ 4% 43 49 4

½ 125 3 208-230(460 55C 1% 1¼ 9% 2 9½ 18% 6¼ 4½ 42 46 4

¾ 125
¾125

1

3
115/208-230
208-230/460

56C
56C

1¼
1%

1¼
1¼

101/4
9%

2
2

9½ 19¾ 6¼
9½18%jjj4½

4½ 47
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4
4T

1½
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115 3
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TCTTC
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11fl121%
10% 19¾
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TW
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4
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—r
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3
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2Y
2

12%21¾1T 4W
13%23¾
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ThW
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60
72
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4
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Technology For Solutions
CLI
Internalional

Data Sheet 67SF/i 197

Supersedes 675F1896

Certified by CSA for
General Purpose use

• Two Measurement Readouts.
The Model 67SF microprocessor-
based moriitor/totalizer features a
digital LCD that simultaneously
displays the measured flow rate
(upper readout) and the total
accumulated flow (lower readout)

• Control and Alarm Capability.
Two SPDT relays can be
independently set to operate in

response to increasing or decreasing
flow rate.

• Standard Multiple Outputs.
The Model 67SF provides three

analog outputs: 4-20 mA, 0-100 Hz.,
and a retransmitted flow input signal
that is LSTTL-compatible.
Additionally, the instrument has a

scaleable pulse output to provide one
24 VDC pulse each time the total

accumulated flow increases by a
user-set volume. The duration of the
pulse is adjustable from 0 1 to 2 5
seconds.

• Simple Pushbutton Operation.
Menu-driven operation makes the
Model 675F simple to use. Five
pushbuttons (located behind the
enclosure door) configure the
instrument and conveniently recall
stored setup values.

• Versatile Input Capability.
The Model 675F can be used with
most brands of flow sensors, It

accepts these types of input signals:
• Isolated 4-20 mA
• 0-2000 Hz. (typical of most

turbine flow sensors)
• 0-200 Hz (provided by all GLI

impeller flow sensors)
• TTL-compatible 0-200 Hz.

• Resettable Total Accumulated
Flow.
The accumulated flow total can be

reset using a specific pushbutton
sequence. or a switched input signal
from a remote location

• NEMA 4X Protection.
The NEMA 4X enclosure protects
the instrument circuitry from harsh
environments. Also, the hinged cover
is easily removed to facilitate
installation and servicing.

• Universal Mounting.
Two stainless steel brackets enable
the monitor/totalizer to be surface,
panel or horizontal pipe mounted.

Vertical pipe mounting requires
optional hardware

Model 615F
Digital Flow Monitor/Totalizer
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Specifications
Operational:

Display ,,, - Two-line LCD With 1 digits per line; 3/8 inch (95 mm) high digits;
i°° line Shows flow rate in GPM. liters per minute, or other measurement units
2 line Shows total accumulated flow in Ii S gallons, liters, or other measurement units

Ambient Conditions -22 to 122°F (-30 to 50°C), 0-100% relative humidity, non-condensing

Relay Function'

Setpoints Selectable, 0-100% of measuring scale

Deadbands .... Selectable, 0-20% of measuring scale span

Indicators LED lights when respective relay is on

Outputs Two SPDT contact outputs, U.L rating:
5A 115/250 VAC, 5A @ 30 VDC resistive

NOTE: Relays n be switch selected to operate in response to increasing or decreasing flowrate

Sensor-to-Analyzer Distance CLI impeller flow sensors. 2000 ft. (610 m) maximum
Turbine flow sensors' 300 ft (91 m) maximum

Power Requirements.. ... 98-131 VAC, 50/60 Hz (les than 8 VA);
optional 195-275 VAC, 50/60 Hz - or - 24 VDC (150 mA max.)

Signal Inputs
Standard . . .0-2000 Hz from inductive pickup (turbine flow sensors)

0-200 Hz conditioned pulse signal (CLI impeller flow sensors)
0-200 Hz from TTL-compatible flow signal source

Optional - - .. Transmitted, linear 4-20 mA (isolated) flow signal: 50 ohm input impedance

Outputs
Analog . 4-20 mA. 825 ohms maximum load

0-100 Hz., TTL or 24 VDC compatible

Retransmitted flow input signal. LSTTL-compatible

Sca(eable Pulse ... . - .24 VOC pulse (30 mA max ) occurs each time total accumulated flow increases by user-set
volume; adjustable pulse duration of 0 ito 2 5 seconds

Electrical Certification (optional) CSA General Purpose

Analyzer Performance
(Electrical, Analog Outputs):

Sensitivity .. . , - 0.1% of span

Stability .. 0 1% of span per 24 hours, non-cumulative

Non-linearity. 0 1% of span

Repeatability 0.1% of span or better

Temperature Drift Zero. 002% of span per°C.
Span' 0.01% of span per°C

Response Time - 3 seconds to 90% of value on increasng flow rate;
2 seconds to 90% of value on decreasing flow rate

Mechanical:
Enclosure - NEMA 4X. 1/2 DIN, polycarbonate case with two 1/2-inch conduit holes and two stainless

steel mounting brackets

Mounting Configurations Surface, panel, and horizontal ppe mount, vertical pipe mounting requires optional hardware

Net Weight. - -- 3 lbs (136kg) approximately
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Ordering Information
WM I

I MODEL NUMBER
615F Microprocessor-based monitor/totalizer in NEMA 4X. 1/2 DIN enclosure with stainless steel mounting brackets for

panel. surface and horizontal pipe mounting

INPUT CAPABILITY
3C Accepts 0-2000 Hz (turbine), 0-200 Hz. (CLI impeller), and 0-200 Hz from TTL-compatible source
4C Same as 3C above, plus accepts transmitted, linear 4-20 mA (isolated) flow siqnal

LINE VOLTAGE
1 115 volts. 50/60 Hz.
2 230 volts, 50/60 Hz
3 24VDC

RELAYS
BO Two control relays

EQUIPMENT TAGGING (specify tag data)
N None
p paper
S Stainless steel

AGENCY CERTIFICATION
N None
C CSA Certified (safe area use only)

4

NOTES: When ordering, please provide the following information'

1. When Model 67SF is used with-

A CLI Flow Sensor The sensor model number, and the inside diameter of the pipe in which the sernr is installed

B Other Sensor Brand The sensor signal frequency per U S CPM or the U S GPM per Hz

2. The desired flow rate measuring range including'

A Its full-scale value

B Its units of measure (cubic ft/minute, liters/hour, etc)

C Its display resolution (whole units, tenths, hundredths, etc)

Accessories (ordered separately):

For use when panel mounting Model
67SF to provide NEMA 4 integrity
behind the panel Kit includes neoprene
gasket and aluminum stiffener plate

For use when mounting Model 67SF to a
vertical pipe Kit includes vertical pipe
mounting bracket and associated
hardware.

• Impeller Flow Sensors

For CLI tee-mount flow sensors (for 1/2
to 4 inch pipe sizes), refer to data sheet
FlAil
For CLI "hot tap" and pipe thread flow
sensors (for 3 to 100 inch pipe sizes),
refer to data sheet F1A13

Engineering Specification
1 The flow rate monitor/totalizer shall have a two-

line LCD display with seven 318 inch (95mm)

high digits per line The upper line shall display
flow rate in GPM, LPM or other measurement
units The lower line shall display total
accumulated now in U S galions. liters or other
measurement units

2 The flow rate monitor/totalizer shall
simultaneously display the flow rate and total
accumulated flow

3 The flow rate monitor/totalizer shall have two
SPDT relays which can be independently

configured to operate in response to increasing
or decreasing flow rate Each relay shall have

setpoint and deadband adjustments

4 The 110w rate monitor/totalizer shall have three
analog outputs (4-20 mA, 0-100 Hz and an
LSTTL-compatible retransmitted flow input
signal), and a 24 VDC scaleabie pulse output
with adjustable duration (0 ito 25 seconds)

5 The flow rate monitor/totalizer shall operate on
a) 115 volts. 50/60 Hz
b) 230 volts, 50/60 Hz
c) 24 VDC

6 The flow rate monitor/totalizer enclosure shall
be NEMA 4X, 112 DiN size and include
hardware for panel. surface or pipe mounting

7 The flow rate monitor/totalizer shall be CLI
International, Inc Model 67SF

BO

Choose one from each category.

I Product Number (see Notes below)

• Panel Cutout Gasket Kit 1000G111O • Vertical Pipe-Mount Kit l000AlOll



6o 1c3

312 014 HOLE FOR
(a) SURFACE MOUNT

ONLY (TINNERMAN
CLIPS FOR PANEL
MOUNT ONLY)

Ponel CUtOUt 5 43 In (138 mm) SqUOre

Data Sheet 67SF

Dimensions
Inches (mm)

BOTTOM VIEW

SURFACE
MOUNT
BRACKET
POSIT ION

— — tt-'-t 7Ai,'
Worldwide Sales'
Gil International, Inc
9020 West Dean Road
MIlwaukee, Wisconsin 53224, U S A

phone [414) 355-3601
fax [414] 355-8346
e-ma,l info@gliint corn

European Sales:
Gil International itd
Eastman Way. Heniel Hempstead
Hertfordshlre HP2 7H8, England

phone 01442 229310

fax 01442 229311

e-mail gli@gli cc uk
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CONDENSED OPERATING INSTRUCTIONS

This manual contains detailed instructionifor all operating aspects of the instrument. The
following condensed instructions are provided to assist the operator in getting the instru-
ment started up and running as quickly as possible. This pertains to basic operation only.
If specific instrument features are to be used, refer to the appropriate sections in the manual
for complete details.

A. CONNECTING FLOW INPUT SIGNAL

After the 675F is properly mounted (Part Two, Section 2), refer to the category below
that matches the flow signal source you're using for hook-up instructions.

1. GLI Impeller Flow Sensor Or Any Turbine Flowmeter

Connect GLI impeller flow sensor or any turbine flowmeter to SENSOR INPUT
Terminals 1, 2 and 3 on TB2, matching colors as indicated.

2. Transmitted 4-20 mA Flow input Signal (Unear or Square Root)

The 4-20 mA flow input signal can be connected two ways:

A. When Transmitter Is Separately Powered

Connect 4-20 mA flow signal wires to SENSOR INPUT Terminals 1 and 2 on
TB2, matching polarity as indicated.

B. When Model 675F Powers The Transmitter

1. Connect signal's positive (+) wire to Terminal 7 on TB1.

2. Connect signal's negative (—) wire to Terminal I on TB2.

NOTE: This wiring arrangement prevents use of REM Y C COIL terminals.

3. ilL-Compatible Input From Non-GLI Flowmeter

Connect flow signal wires to AUX. INPUT Terminals 4 and 5 on T62, matching
polarity as indicated,

B. CONFIGURING THE FLOW INPUT

1. Setting The INPUT SELECT Switches

(When the 67SF has the square root input option, these switches are deleted and
the flow input s!gnal need not be configured.) These switches, located behind the
power supply board (Figure 3-2), configure the 675F for the type of flow signal
source being used. Find the INPUT SELECT switch arrangement on page 20 that
corresponds to the input you're using and set switches to the positions shown.

NOTE: If a GLI impeller flow sensor was delivered with the 675F, these switches
are factory-set and need not be changed.

Rev. tt-1094 -1- Model 67SF
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CONDENSED OPERATING INSTRUCTIONS (Continued)

2. Entering SLOPE, OFFSEt and UOL/PLS. Setup Values -

Refer to Part Three, Section 2.3 for instructions to determine and enter this set at
three setup values which calibrates the 675F to the specific flow signal source
you're using.

C. SCALING THE FLOW RATE AND TOTAL FLOW DISPLAYS

For scaling instructions, refer to the category below that matches the flow signal
source you're using.

1. GLI Impeller Flow Sensor

The 675F is factory-scaled when it is included with a GLI impeller flow sensor.
Scaling by the operator is normally not required unless the pipe inside diameter of
an insertion-mount installation changes or the 675F has lost line power its
battery backup. If either situation occurs, refer to Part Three, Sections 3 and 4 for
complete display scaling instructions.

2. Turbine Flowmeter

When the 675F is used with any turbine flowmeter, it is factory-scaled. The
operator must scale the 675F. Referto Part Three, Sections 3 and 4 for instructions.

3. Transmitted 4-20 mA Flow Input Signal (Linear or Square Root)
-or--

TTL-Compatible Input From Non-GLI Flowmeter

The operator must scale the 675F. Refer to Part Three, Sections 3 and 4 for
instructions.

0. RELAY SETUP

To set the instrument's fully programmable relays to control or alarm flow rate, refer to
Part Three, Section 6.

Rpv ii.1094
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PARTöNE- INTRODUCTION SECTION 1-GENERAL INFORMATION

I
SECTION 1 - GENERAL INFORMATION

1.1 Instrument Capability The instrument measures flow rate which is displayed along
with the total accumulated flow. Five pushbuttons are provided
to set up the 675F and recall entered values. The displayed
total accumulated flow can be reset to zero by performing a
special pushbutton routine. When the 67SF is specificaHy set
up, the total may be reset from a remote location via a contact
(switch) closure. Also, the 675F may have an optional push-
button mounted in the enclosure door to reset the total.

The LCD readout can indicate flow rate in gallons per minute
or Liters per minute. For other units of measure, an appropriate
label is placed over the units annunciator. Display resolution
is selectable with a movable decimal point. A "Xl 0" multiplier
annunciator with selectable exponent Can be displayed to
accommodate very large total accumulated flow values.

Input Versatility The 67SF can be used with any GLI impeller flow sensor or any
turbine flowmeter. It will also accept any TTL-compatible input
signal of less than 200 Hz that represents the flow rate. When
the 675F is equipped with the 4-20 mA input option, a trans-
mitted, linear 4-20 mA flow signal can be used for the input.

The square root extractor input option, if provided, allows the
67SF to be used with a 4-20 mA signal that is proportional to the
square of the flow rate. This type of signal is produced by an orifice
plate flowmeter coupled with a differential pressure transducer.

Output Flexibility Instrument outputs which are proportional to the flow rate
include 4-20 mA, aTTL or 24 VDC compatible 0-100 Hz signal
and a LSTTL-compatible retransmission of the flow input signal.

The 675F can also generate a scalable, repetitive 24 VOC
pulse output A pulse is provided every time the total flow
increases by a user-selected volume. The pulse output mode
(on pulse or off pulse) and pulse duration is also selectable.

The 67SF has two fully programmable SPDT relays. Each relay
can be set up with a setpoint, deadband and a low or high
operating mode. The low mode selects the relay to trip in
response to decreasing flow rate; the high mode in response
to increasing flow rate. Instrument display LED's light to indi-
cate relay "on" status.

Operator Safety Modular construction simplifies field servicing and provides
electrical safety for the operator. The display module assembly
(Figure 3-1) contains voltages no greater than 24 VDC and is
safe to handle. The display module assembly is removable to
access the terminal strips on the power-supply board. The

Rev. 11-1094 .7. Model 67SF
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relays are located on the backside of the power-supply board.

WARNING: REMOVE LINE POWER BEFORE HAN-
DLING POWER-SUPPLY BOARD TO AVOID ELECTRI-
CALSHOCK. -

1.2 Battery Back-up A rechargeable nickel-cadmium battery on the backside of the
display board retains all user-entered setup values in memory
for up to 5 months (at 25°C), even if power is lost or turned oft.
The 10-year battery is continually trickle-charged whenever
line power is applied. A completely discharged battery re-
charges fully after 48 hours of instrument operation. A BAT-
TERY ON/OFF jumper is located next to the battery's "-" lead
to disconnect the battery when the 67SF is not used for an
extended time.

NOTE: If the 675F is operated with the battery switched oui
user-entered values am stored only as long as fine poW
is applied. When line power is removed, all 5jorod
values will be lost Factory-set defaults will replacc: all
user-entered values when line power is re-applied.

1.3 Product Identification The serial ft of your 675F is located on the backside ol IFi'S
display module assembly (Figure 3-2). When a GLI impC:l1'
flow sensor is used, the mounting tee number or inside diafl'1
ter of the pipe in which the sensor is to be installed is olf.O
shown. This information is needed for 67SF input configuration1.
The remaining setup variables, determined by your app!icaIff)
circumstances, can be written in the "Record Your Eli?']
column in Appendix 1 of this manual for handy reference.
matrix below lists all instrument options. Refer to it wIl(.ri
re-ordering. Write the serial ft in the space provided below II"
matrix for convenient identification. Should technical as!.I'
tance be required, please provide the GLI Customer SerVI
Department with this information.

IMODEL NUMBER
675F Miaoprossor-based monitor/totalizer in NEMA 4X. 1/2 DIN enclosure with

L — stainless steel brackets for panel, surface or honzontai pipe mounting.

INPUT CAPABILITY
3C Apts 0-2000 Hz (turbine), 0-200 Hz (CU impeller) and 0-200 Hz trOl"

rrL-compatible source
40 Same as 3C above, plus apts transmitted, linear 4-20 mA signal
SC Squaw Root Input Extractor (for use with a 4-20 mA input signal that I?.

proportional to the square of the flow rate).—
jUNE VOLTAGE
Li 115 volts, 50/60 Hz 2 230 volts, 50/60 Hz 3 24\'Dç

RELAYS
LB Two control relays

RESET BUTrON
0 None

on:dosud00r
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PART ONE - INTRODUCTION SECTION 2- SPECIFICATIONS

I
SECTION 2 - SPECIFICATiONS

2.1 Operational Display Two-line LCD, 7 digits per line, 318 high digits
1st lIne: Flow rate in GPM, liters per minute or
other measurement units
2nd line: Total accurnutateciftow in gallons, liters
or other measurement units

Ambient Conditions -30 to 50°C (-22 to 122°?), 0 to 100% relative
humidity, non-condensing

Relay Function:

Setpoints Selectable from 0-100% of measuring scale

Deadbands Selectable from 0-20% of measuring scale

Indicators LED tights when respective relay energizes

Outputs Two SPDT contact outputs, ILL rating:
GA 115/230 VAC, 3A 30 VDC resistive

NOTE: Relays energize in response to increasing or decreasing flow
rate, switch selectab(e.

Sensor-to-Analyzer
Distance 2000 feet max. for GLI impeller sensor

300 feet max. for turbine tlowmeter

Power Requirements 98-132VAC, 50 or 60Hz (less than OVA),
optional 205-275 VAC, 50 or 60 Hz or 24 VOC
(30 mA max.)

Inputs: Standard 0-2000 Hz from inductive pickup (turbine flowmeter)
0-200 Hz conditioned pulse signal from GLI

impeller flow sensor
0-200 Hz from TTL-compatible flow signal source

Optional Transmitted, linear 4-20 mA (isolated) flow signal,
50 ohm input impedance

Square root extractor input for use with isolated
4-20 mA signal that is proportional to the square
of the flow rate

Outputs: Analog 4-20 mA, 625 ohms maximum load
(proportional to 0-100 Hz, TIL or 24 VDC compatible
flow rate) Re-transmitted flow input signal, LSTTL-

compatible
Scalable 24 VUC pulse, 30 mA maximum current

0.1 to 2.5 second pulse duration, user-selectable

2.2 Analyzer Performance Sensitivity 0.1% of span

(Electrical, Analog Stability 0.1% of span per 24 hrs., non-cumulative

Outputs) Non-linearity 0.1% of span

Repeatability 0.1% of span or better

Temperature Drift Zero: 0.02% of span per °C
Span: 0.01% of span per °C

Response Time 3 seconds to 90% of value on increasing flow rate;
2 seconds to 90% of value on decreasing flow rate

2.3 Mechanical Enclosure NEMA 4X, 1/2 DIN, PVC with two 1/2-inch conduit
holes and two stainless steel mounting brackets

Mounting
Configurations Surface, panel and horizontal pipe mount.

Vertical pipe mounting optional.
Net Weight 3 lbs. (1.38 kg)

Rev 11.1094 .9- Model 67SF
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SECTION 1 - UNPACKING

After unpacking, it is recommended to save the shippingcarton
and packing materials in case the instrument is stored or
re-shipped. Inspect the equipment and carton for damage. If
there is evidence of shipping damage, notify the carrier imme-
diately.

SECTION 2 - MECHANICAL REQUIREMENTS

/
567 RAD
CLEARANCE FOR
DOOR SWING/

FIGURE 2-1 Enclosure Outline

Model 67SF -10- Rev. 11-1094

2.1 Location

2.2 Mounting

1. Locate the 675F within 2000 feet of wheie the GLI impeller
flow sensor is to be installed (300 feet for turbine flowme-
ter).

2. Mount the 675F in a location that is:

• Clean and dry where little or no vibration exists.

I Protected from falling corrosive fluids.

• Within ambient temperature limits (-22 to 122°F, -30 to
50°C).

CAUTION: MOUNTING IN DIRECT SUNLIGHT MAY
INCREASE TEMPERATURE ABOVE MAX. LIMIT.

Refer to Figure 2-1 for enclosure and mounting dimension
details. Figure 2-2 illustrates various mounting configurations.
Use the two stainless steel brackets provided to panel, surface
or pipe-mount the instrument. The bracket attachment configu-
ration determines the mounting method.

Panet Cutout 5.43 in. (138 mm) square.

106_I2fl —— (lID)

_'_ MAX. PANEL.5O
THICKNESS (13)

Inches (mm)

a

(21)
2 PL j ($7)

____L1
Bottom View

— 512 SURFACE MOUNT
(ISa) POSITION ONLY

rL*t]Ir. -

I I 'Il___ LI_Sn

I $3

,j-1 I1 ______
.l2S _______ 517 __________ 35
(3) (144) (2S)

U
/FANEI. MOtJNT

BRACKET POSITION

SURFACE MOUNT
BRACKET pos.rnON



PART TWO . INSTALLATION SECTiON 2- MECHANICAL REQUIREMENTS
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To panel mount the instrument:

1. Place Tinnerman fasteners on each mounting bracket as
shown in Figure 2-2.

2. Place instrument into square panel cutout (5.43 x 5.43",
138 x 138 mm) and fasten brackets to instrument case with
No. 8-32 x 3/8" long screws.

NOTE: Use appropriatemounting bracket holes (depicted
in Figure 2-2 with screw heads) to properly position
brackets.

3. Fasten No. 10-32 x 3/4" long screws into Tinnerman fas-
teners until ends of screws are snugged against panel.

2.3 Plugging Conduit Conduit hubs or cable feed-thru fittings should be used where
Holes cables enter the enclosure. Holes not used for cable entry

should be sealed with plugs.

NOTE: Use NEMA 4 rated fittings and plugs to maintain the
watertight integrity of the NEMA 4 enclosure. Gener-
ally, the left conduit hole (viewed from front) is used for
power and relay wires; the right conduit hole for sensor
input and instrument output wires.

- -

-8RACKET

/

1
4)

SURFACE --
-

MOUNT

2 - C4A.

OPTIONAL
VERTICAL HORIZONTAL
PIPE MOUNT PIPE MOUNT

FIGURE 2-2 Mount/rig Configurations

Rev 11-1094 41 ModeI67SF
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SECTION 3- ELECTRICAL CONNECTIONS

To access terminal strips for electtical Connections, loosen four
screws and open enclosure door. Carefully remove display
module assembly (Figure 3-1, page 16) by loosening the two
captive fasteners. Figure 3-2 on page 19 shows terminal
designations for instrument hook-up.

3.1 Flow Input Signal It is recommended that input signal wires be run in 1/2" metal
conduit for protection against moisture and mechanical dam-
age. Do not run input signal wires in same conduit with power
or control wiring ("electrical noise" may interfere with Input
signal).

NOTE: Make sure that INPUT SELECT switches, located
behind the power supply board (Figure 3-2), are ap-
propriately set to configure the 675F for the type off/ow
input signal used. Refer to Part Three, Section 2.2 for
instructions.

GLI Impeller Flow Connect sensor (or interconnect cable) wires to SENSOR
Sensor Or INPUT Terminals 1, 2 and 3 on TB2, matching colors as

Turbine Flowmeter indicated. It is highly recommended to connect the sensor to
the instrument with a junction box and interconnect cable. This
wiring method makes electrical connections more convenient
if the sensor is replaced or requires maintenance.

Transmitted 4-20 mA When the 675F has the 4-20 mA input option, it can accept an
Flow Signal Input isolated, linear 4-20 mA signal from a flow transmitter. When

(Linear or Square Root) the 67SF is equipped with the square root extractor input
option, a 4-20 mA signal that is proportional to the square of
the flow rate may be used. This type of signal is provided by
an orifice plate flowmeter coupled with a differential pressure
transducer.

The linear or square root 4-20 mA flow input signal can be
connected in two ways:

1. When Transmitter Is Separately Powered

Connect isolated 4-20 mA flow signal wires to SENSOR
INPUT Terminals 1 and 2 on TB2, matching polarity as
indicated.

2. When Model 675F Powers The Transmitter

A. Connect signal's positive (+) wire to Terminal 7 on TB1.

B. Connect signal's negative (—) wire to Terminal 1 on TB2.

NOTE: This wiring arrangement prevents use of RELAY C
COIL terminals.

Model 67SF -12- Rev 11-1094
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TTL-Compatible Input The 675F will accept a TTL-compatible flow input signal from

From Non-GLI a non-GLI flowmeter. Connect signal wires to AUX. INPUT
Flowmeter Terminals 4 and 5 on TB2, matching polarity as indicated.

3.2 Remote Reset Input When the 675F is specifically set up, the total accumulated flow
may be reset from a remote location via a contact (switch)
closure. Connect switch closure wires to RESET Terminal 13-
and LO Terminal 14 on 182. Refer to Part Three, Section 4.3
for remote reset operation setup instructions.

3.3 Analog Outputs

4-20 mA Output This output represents the flow rate measuring scale and can
drive a load of up to 625 ohms. Connect load to 4-20 mA
Terminals 9 and 10 on 182, matching polarity as indicated.

0-100 Hz Output This output maybe used in one of two ways:

1. To Drive a TTL-compatible Device

Connect device "high" or (+) wire to Terminal 6 on T82 and
device low" or (-) wire to LO Terminal 8 on TB2.

2. To Drive a Low-impedance, 24 VDC Device

Connect device "high" or (+) wire to Terminal 7 on TEl and
device low" or (-) wire to Terminal 6 on TB2.

NOTE: This output cannot be used to drive a (ow imped-
ance device if the scalable pulse output (RELAY
C COIL terminals) is used. Output is current-jim-
fted to 60 mA maximum for this wiring arrange-
ment

Retransmission Of To drive an LSTTL-compatible device, connect device "high"
Flow Input Signal or () wire to Terminal 7 on TB2 and device "low" or (-) wire to

(LSTTL-compatible) LO Terminal 8 on 182.

3.4 Scalable Pulse Output The 675F can generate a scalable, repetitive 24 VDC pulse
output each time the total accumulated flow increases by a
user-selected volume. The pulse output mode (on pulse or off
pulse) and pulse duration is also user-selectable. Connect
low-impedance device to RELAY C COIL Terminals 7 and 8
on TB1, matching polarity as indicated. Refer to Part Three,
Section 5 for instructions to set up the scalable pulse output.

3.5 Relay Outputs Two sets of SPDT relay outputs are provided at Terminals 1
through 6 on TB1. They are not powered. However, the instru-
ment's line power may be used to power control or alarm
devices via these relay contacts. Refer to Figure 2-3 for wiring
details. An extra, unf used Li/HOT power source (Terminal 11
on TB1) is provided to connect line power to the relay outputs.

Rev. 11.1094 -13- ModeI675F
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3.6 Line Power
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Always check control wiring to insure that line power whO not
be shorted by the switching action of the relay contacts. Refer
to Part Three, Section 6 for relay setup instructions.

NOTE: Because of limited space within the instrument enclo-
sure, it is recommended that bulky wiring connections
(resulting from combinations of multiple connections
per terminal and large gauge wires) be terminated
outside the instrument enclosure, preferably in an ex-
ternal Jun ct/on box.

CAUTION: Do not exceed each relay's contact rating of 3A
115/230 VAC. If larger currents are to be switched, use of
an auxiliary relay will extend relay life. When relay outputs
are used, the instrument's line power wiring must be
adequate to conduct the anticipated load(s).

FIGURE 2-3 Connecting Control Or Alarm Device(s) To Relay Outputs

Connect line power to MAINS Terminals 12, 13 and 14 on TB1
which are not fused. Use wiring practices which conform to
local codes (National Electrical Code Handbook in the U.S.A.).
Use only the standard three-wire connection. The ground
terminal grounds the instrument which is mandatory for safe
operation.

CAUTION: Any other wiring method may be unsafe or
cause improper operation of the instrument.

It is recommended not to run line power or relay outputs
powered off the line in the same conduit with input signal wires
("electrical noise" may interfere with input signal).

Model 67SF -14- Rev ii-1094
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[ SECTION 1 - DESCRIPTION OF CONTROLS
I

Frequently used controls are located on front of the display
board (Figure 3-1). They are accessed by opening the enclo-
sure door which can be easily removed by unsnaoping it from
its hinge. Seldom used controls are located on the backside of
the display module assembly (Figure 3-2). To access these
controls, remove display module assembly from the instrument
enclosure by loosening two captive fasteners.

WARNING: DO NOTADJUST THE FACTORY-SEALED
(RED SEALANT) POTENTIOMETERS. IF SEALS ARE
BROKEN, THE INSTRUMENT WARRANTY IS VOIDED.
IF THE INSTRUMENT IS RETURNED TO GLI AND ANY
OF THE FACTORY-SEALED POTENTIOMETERS RE-
QUIRES RE-ADJUSTMENT, A FACTORY SETUP:
CHARGE WILL BE INCURRED.

All switches, indicators and program jumpers used for instru-
ment operation are described in this section. Familiarize your-
self with each item before operating the instrument.

1.1 Pushbuttons 1. EXAM pushbutton (Figure 3-1)

Selects the normal "measurement" mode or an "examina-
tion" display mode to indicate setup variables and their
stored values. Successive key presses alternate the dis-
play between these two modes.

2. NEXT pushbutton (Figure 3-1)

Scrolls display to show next setup variable with each press
(in "examination" display mode only). Refer to Appendix 1
for a complete listing of all setup variables.

3. 1 pushbutton (Figure 3-1)

A. Increases the displayed value of a setup variable.

8. Shifts displayed decimal point to the right for measur-
ing scale setup.

4. 1 pushbutton (Figure 3-1)

A. Decreases the displayed value of a setup variable.

B. Shifts displayed decimal point to the left for measuring
scale setup.

Rev. 11.1094 -15- M04e1 67SF
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5. CHANGE pushbutton (Figure 3-1)
685 36

Displays "Change?" to ask if the stored setup variable
value is to be changed to the displayed value. A second
consecutive press enters displayed value into memory (if
within acceptable range).

6. RESET pushbutton—optional (Figure 3-1)

Resets displayed total accumulated flow to zero.

r rJt.tZ.flif ii

{RESCT
II

L .r C
IOPTIOA1_

FIGURE 3-1 Controls On Front Of Display Module Assembly
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PART THREE - OPERATION SECTiON 1 . DESCRIPTION OFCONTROLS

1.2 Switches 7. UNITS switch (Figure 3-1)

UP POSITION - Displays flow rate in GAL/MIN on upper
display line and total accumulated flow in GAL on lower
display line.

DOWN POSITION - Displays flow rate In L/MIN (liters per
minute) on upper display line and total accumulated flow
in L (liters) on lower display line.

NOTE: This switch onlyselects the measurement units for
display; it does not automatically convert the dis-
played value into an appropriate liter value. For
units other than gallons or liters, cover the dis-
played units with a stick-on label that shows the
desired measurement units.

8. SWITCH "X" and SWITCH "V" (Figure 3-1)

These two switches set up the 675F for one of three modes
to reset displayed total accumulated flow to zero. To select
the desired reset mode, place switches in the positions
shown in the following chart:

P
Reset Mode* SWITCH I SWITCH

I
I

L Multiple Pushbutton Method
u u

POSITION POSITION

Remote (Switthed Input) DOWN DOWN
Method POSITiON POSITION

I Optional Reset Button DOWN DOWN
Method POSITION__I POSITION

*See Part Three, Section 4.3 for details on all reset modes.

9. TEST switch (Figure 3-1)

DOWN POSITION (on) - Connects Internally generated
lest signal to scaling section for diagnostic test of instru-
ment circuits. Display should indicate about 50% of the flow
rate measuring scale. Also, lest" flashes on the lower
display line and the relays de-energize. The totalizer is
disabled so that total accumulated flow is unaffected.

UP POSITION (off) - Disconnects internally generated test
signal from scaling section and returns display to its normal"
indication mode and analog outputs to their actual values.
The totalizer resumes counting the total accumulated
flow.

Rev 11-1094 -17- MeI675F
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10. FILTER switch (Figure 3-1)

UP POSITION (off) - Selects a filter with a minimal amount
of rate dampening. Use this switch position when s4jkest
analyzer response to changing flow rate conditions is
desired.

DOWN POSITION (on) - Selects a dampened rate filter.
Use this switch position when it is desired to average
quickly changing measured flow rates in agitated pipe
lines. It provides the most stable readings and instrument
outputs under these conditions.

11. RELAY C MODE switch (Figure 3-1)

UP POSITION - Selects "on" mode of operation for scal-
able pulse output; output turns on when total accumulated
flow increases by a user-selected volume. When initiated,
the pulse output remains on for a user-selected time and
then turns off. This cycle repeats continuously.

DOWN POSITION - Selects "off" mode of operation for
scalable pulse output; output turns off when total accumu-
lated flow increases by a user-selected volume. When
initiated, the pulse output remains off for a user-selected
time and then turns on. This cycle repeats continuously.

12. RELAY A and B MODE switches (Figure 3-1)

UP POSITION - Selects low mode of operation for respec-
tive relay; relay turns on in response to decreasing flow rate.

DOWN POSITION - Selects high mode of operation for
respective relay; relay turns on in response to increasing
flow rate.

Mod&675F -18- Rev 11-1094
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13. INPUT SELECT switches (Figure 3-2)

This group of eight slide switches configures the 675F for
the type of flow signal source you're using.

NOTE: When the 675F has the square root input option,
these switches are deleted and the flow input
signal need not be configured.

The following arrangements illustrate the correct switch
positions for the corresponding types of flow sensors:

INPUT SELECT SWITCH ARRANGEMENTS

For Any Turbine Flowmeter
For GU Impeller Row Sensor (0-2000 Hz)

12345678 l2345676
__________ W5W82W

U — Switch handle position. N — Switch handle position.

For Transmitted, Unear For TTL-Compatible Input
4-20 mA Flow Signal From Non-GLI Flowmeter

12345678 012345678

N — Switch handle position. N — Switch handle position.

1.3 Controls 14. 4-20 mA TIME CONSTANT control (Figure 3-2)

Adjusts the time it takes for the analog outputs to respond
to a change in the input signal. Adjustment range is 0.5 to
3 seconds.

NOTE: This "twenty-turn" potentiometer does not have
mechanical stops at its adjustment endpoints. To
adjust this control to an endpoint, slowly turn ad-
justment screw in one direction 20 complete turns
or until a "soft clicking" sound is heard.

1.4 Indicators 15. RELAY STATUS indicators (amber, Figure 3-1)

Lights whenever respective relay (A, B) turns on.

NOTE: REM Y C status indicator flashes on for selected
pulse duration to indicate scaleable pulse output
is on. When "off" operating mode is selected, mdi-
cator flashes off to indicate output is oft.

Model 67SF .2fl. Rev ii-109
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PARTTHREE- OPERATION SEC11ON 2- CONFIGURING THE FLOW INPUT

1.5 Program Jumpers 16. BATTERY jumper (Figure 3-2)

ON - Connects battery to store user-entered setup values
and total accumulated flow even when power is lost or
turned off.

OFF - Disconnects battery when instrument is not in use
for an extended time.

CAUTION: Disconnecting the battery with line power
removed will cause loss of all stored setup values and
total accumulated flow.

SECTION 2- CONFIGURING THE FLOW INPUT

2.1 Checking Battery An internal battery retains all user-entered setup values in the
Back-up Jumper event line power is lost. The instrument is supplied with the

BATTERY jumper (Figure 3-2) in the ON position. Make sure
jumper is ON before proceeding.

2.2 Setting INPUT Vhen the 675F has the square root input option, these
SELECT Switches switches are deleted and the flow input signal need not be

configured.) These switches, located behind the power supply
board (Figure 3-2), configure the 675F for the type of flow signal
source being used. Find the INPUT SELECT switch arrange-
ment on page 20 that corresponds to the input you're using and
set switches to the positions shown.

NOTE: If a GLI impeller flow sensor was delivered with the
67SF, these switches are factory-set and need not be
changed.

2.3 Entering SLOPE, A set of three setup variables called SLOPE, OFFSEt and
OFFSEt and IJOL./PLS. UOL/PLS. (volume per pulse) calibrates the instrument to the
Setup Values sped! ic flow signal source being used. The values entered for

these setup variables define the delivered volume (in desired
measurement units). Find the following appropriate subsection
that corresponds to the flow signal source you're using for
instructions to determine and enter the values for these setup
variables.

Tee-Mounted GLI 1. Refer to Appendix 2 to find your sensor modelfmounting
Impeller Flow Sensor tee combination. The appropriate entry values for SLOPE,

OFFSEt and UOL.!PLS. are shown at the right of the table.

2. Write these values in the "Record Your Entry" column in
Appendix 1 of this manual and on label on back of display
board for handy reference.

3. Press EXAM button to place display in "examination" mode.

Rev.1l.1094 21 ModeIG7SF
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Direct Pipe-Mounted CLI
Impeller Flow Sensor

(mounted using insertion
hardware, weldolet,
etc. - not a pipe tee)

C85 42
4. Press NEXT button until lower display line indicates

"SLOPE"

5. Press t or 4 button to make upper display line indicate
correct value for "SLOPE". -

6. Press CHANGE button twice to enter value (lower display
line indicates "SLOPE" to confirm entry).

7. Press NEXT button once (lower display line indicates
"OFFSEt').

8. Press t or I button to make upper display line indicate
correct value for "OFFSEt".

9. Press CHANGE button twice to enter value (lower display
line indicates "OFFSEt" to confirm entry).

10. Press NEXT button twice (lower display line indicates
"UOL./PLS.').

11. Press t or 4 button to make upper display line indicate
correct value for "UOL./PLS.".

12. Press CHANGE button twice to enter value (lower display
line indicates "UOL./PLS." to confirm entry).

13. Reset any displayed total accumulated flow to zero (Part
Three, Section 4.3). The instrument is now calibrated for
use with this sensor.

.44 44it It

1. Refer to Appendix 3 for installations using Schedule 40
pipe or Appendix 4 for installations using Schedule 80 pipe.
Find your pipe size and corresponding entry values for
SLOPE, OFFSEt and UOL./PLS. in appropriate columns.

If your pipe size is not listed, use the following procedure
to obtain SLOPE, OFFSEt and UOL./PLS. values or
contact the CLI Customer Service Department for assis-
tan ce:

A. Refer to Appendix 5 and use the formula to calculate
the SLOPE value. The inside pipe diameter must be
known. Note the calculated value.

B. Refer to Appendix 6 and use the formula to calculate
the OFFSEt value. Note the calculated value.

C. Refer to Appendix 7 and1 depending on whether your
flow rate measurement units are or are not GAL/MIN,
use the appropriate formula to calculate the
UOL./PLS. value. Note the calculated value.

Model 67SF -22- Rev 11-1094
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Turbine
Flowmeter

SECTION 2- CONFIGURING THE ROW INPUT

2. Write the SLOPE, OFFSEt and UOLJPLS. values in the
"Record Your Entry" column in Appendix 1 of this manual
and on label on back of display board for handy reference.

NOTE: If actual pipe inside diameter is greater than
20.000 inches, divide calculated.SLOPE and OFF-
SEt values (but not the UOL/PLS. value) by "ion
before writing them down and entering them into
the instrument. To avoid entering wrong values, it
is recommended to write down the original calcu-
lated values and the &rdivided by 10" values.

3. Refer to 'Tee-Mounted GLI Impeller Flow Sensor subsec-
tion and perform steps 3 through 13.

A turbine flowmeter is typically provided with a certificate stating
its "IC' factor (pulsesfgallon). This calibration data is determined
by the manufacturer through product testing. Use the following
procedure to obtain and enter the OFFSEt, SLOPE and
UOL/PLS. values:

1. Determine the OFFSEt value. This value compensates for
low flow rate sensor errors. It is assumed that the flow rate
is zero GPM when the flowmeter input is 0 Hz. Therefore,
the OFFSEt value is 110000".

NOTE: if the flow rate is not zero at 0 Hz, consult GLL

2. Use the following formula to determine the SLOPE value:

Suppose the flowmeter "K" factor is 1200 (flowmeter
provides 1200 pulses per gallon). Therefcre:

SLOPE = {-1-J-)x (10) or 0.5000

Rev 11-1094 -23- MoaeIG75E
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NOTE: If calculated SLOPE value is less than 'V.1000",

multiply it by 10 and use this "SLOPE x ion value.

Note the Calculated value.

3. Determine the UOL/PLS. (volume per pulse) value. This
value scales the display for total accumulated flow, but has
no effect on the rate display. The totalizer display can be set
to indicate any desired volume measurement units. Use the
following formula to determine the UOL/PLS. value:

UOL./PLS. = SLOPE (from step 2) 1

(60) x (Conversion Factor)

NOTE: If SLOPE happens to be a "SLOPEx 10" value, do
not use this value in the formula. Instead, use the
number before it was multiplied by ten.

Refer to Appendix 9 for typical volume Conversion factors.
Suppose the total accumulated flow is desired in barrels
and the computed SLOPE is "0.5000". Therefore:

0.5000
UOL./PLS.

(60) x (31.5)
or 0.0003

Note the calculated value.

4. Write the values for SLOPE, OFFSEt (always "0.0000')
and UOLJPLS. in the "Record Your Entry" column in
Appendix 1 of this manual and on label on back of display
board for handy reference.

NOTE: If calculated SLOPE or UOL./PLS value is not
within instrument's entry value range, contact GLI
Customer Service Department for instructions.

5. Refer to "Tee-Mounted GLI Impeller Flow Sensor" subsec-
tion and perform steps 3 through 13.

Transmitted 4-20 mA The isolated 4-20 mA signal can be linear to the flow rate or
Flow Signal Input proportional to the square of the flow rate when the 675F is

(Linear or Square Root) equipped with the linear 4-20 mA input option or the square
root extractor input option respectively. In either case, use the
following procedure to obtain and enter the OFFSEt, SLOPE
and UOL/PLS. values:

1. Use the following formula to convert the full-scale flow rate
(when the input signal is 20 mA) to U.S. gallons per minute:

Full—scale Flow
(1nGPM)

= (Flow Rate'l (Conversion
tat20lM J1 Factor
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Some typical flow rate conversion factors are shown in
Appendix 8. Suppose flow rate is known to be 8 liters/sec.
at 20 mA (requires cony, factor of 15.85). Therefore:

Full-scale Flow = (8 Ips) x (15.85) or 126.8 GPM

Note the calculated value. -

2. Determine the OFFSEt value. This value compensates for
low flow rate sensor errors. It is assumed that the flow rate
is zero GPM when the sensor input is4 mA. Therefore, the
OFFSEt value is "0.0000".

NOTE: If the flow rate is not zero at 4 mA, consult GLI.

3. Determine the SLOPE value using the following formula:

SLOPE Full—scale Flow (from step 1)

I
100

Using the example in step 1, the calculated SLOPE would be:

SLOPE = 126.8
1.2680

NOTE: If calculated SLOPE value is less than 'V.1000",
multiply it by 10 and use this SSL OPE x ion value.

Note the calculated value.

4. Determine the UOL./PLS. (volume per pulse) value. This
value scales the display for total accumulated flow, but has
no effect on the rate display. The totalizer display can be
set to indicate any desired volume measurement units.
Use the following formula to determine the UOL./PLS.
value:

UOL,/PLS.t
SLOPE (fmrn step 3)

(60) x (Conversion Factor)

NOTE: If SLOPE happens to be a "SLOPE x 10" value,
do not use this value in the formula. Instead, use
the number before it was multiplied by ten.

Refer to Appendix 9 for typical volume conversion factors.
Suppose the total accumulated flow is desired in liters and
the computed SLOPE is "1 .2680". Therefore:

UOL./PLS
(60)x(0.2642)

°" 0.0799

Note the calculated value.
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5. Write the values for SLOPE, OFFSEt (always "0.0000'

and UOL.IPLS. in the "Record Your Entry" column in
Appendix 1 of this manual and on label on back of display
board for handy reference.

NOTE: If calculated SLOPE or UOL/PLS. value is not
within instrument's entry value range, contact GLI
Customer Ser.'ice Department for instructions.

6. Refer to "Tee-Mounted GLI Impeller Flow Sensor" subsec-
tion and perform steps 3 through 13.

rrL-compatible Input The flowmeter frequency received by the 675F must be directly
From Non-GU Flowmeter proportional to the flow rate and equal to or less than 200 Hz.

Also, the full-scale flow rate and equivalent frequency must be
known and the flow rate must be converted to U.S. GPM. Use
the following procedure to obtain and enter the OFFSEt,
SLOPE and UOL./PLS. values.

1. Determine the OFFSEt value. This value compensates for
low flow rate sensor errors. It is assumed that the flow rate
is zero GPM when the flowmeter input is 0 Hz. Therefore,
the OFFSEt value is "0.0000".

NOTE: If the flow rate is not zero at 0 Hz., consult GLL

2. Determine the SLOPE value using the following formula:

SLOPE Full-scale Row (in 6PM) i

j
Full—scale Flow Equivalent Frequency

For example, suppose the fiowmeter provides a full-scale
flow of 200 GPM at a frequency of 160 Hz. Therefore:

SLOPE or 1.2500

NOTE: if calculated SLOPE value is less than 'V.1000",
multiply it by 10 and use this "SLOPE x 10" value.

Note the calculated value.

3. Determine the UOLJPLS. (volume per pulse) value. This
value scales the display for total accumulated flow, but has
no effect on the rate display. The totalizer display can be
set to indicate any desired volume measurement units.
Use the following formula to determine the UOL./PLS.
value:

SLOPE (from step 2)uoL/PLs.
(60) x (conversion Factor)
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NOTE: If SLOPE happens to be a "SLOPE x 10" value,
do not use this value in the formula. Instead, use
the number before it was multiplied by ten.

Refer to Appendix 9 for typical volume conversion factors.
Suppose the total accumulated flow is in Imperial
gallons (Br., Can.) and the computed SLOPE is "1.2500".
Therefore:

1.2500
UOL/PLS. =

(60)x (1.2)
or 0.0174

Note the calculated value.

4. Write the values for SLOPE, OFFSEt (always t0000")
and UOL/PLS. in the "Record Your Entry" column in
Appendix 1 of this manual and on label on back of display
board for handy reference.

NOTE: If calculated SLOPE or UOL./PLS. value is not
within instrument's entry value range, contact Gb'
Customer Service Department for instructions.

5. Refer to "Tee-Mounted CLI Impeller Flow Sensor"subsec-
tion and perform steps 3 through 13.

SECTION 3- SCALING THE FLOW RATE DISPLAY

Four setup variables called F.-S. (full-scale), F.-S.d.P. (full-
scale decimal pt.), E.U.F.-S. (engineering unit full-scale) and
EU.dP. (engineering unit decimal pL) scale the flow rate
display in any desired measurement units.

When flow rate is desired in GAL/MIN or L/MIN, locate the
group of eight switches at upper right of display (Figure 3-1)
and place UNITS switch in UP POSITION or DOWN POSI-
TION respectively. For other measurement units, disregard the
UNITS switch and cover the displayed unit annunciator with a
stick-on label that shows the desired measurement units.

3.1 F.-S. and F.-S.d.P. These two setup variables are interlinked with each other and
Setup Values must be established together as a "matched" set

Determining 1. First, consider the F.-S. (full-scale) setup value. Use the
The Values following formula to determine the full-scale flow rate in

U.S. gallons per minute:

Fu

L
il—scale Flow
(in GPM)

- (Full—scale Flow 'i
ln Des fred unitsj

X (Conversion
Factor
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Some typical flow rate conversion factors are shown in
Appendix 8. Suppose desired full-scale flow rate is to be
12 gal jsec. (requires conversion factor of 60). Therefore:

Full-scale Flow = (12 gps) x (60) or 720 GPM

Consider the full-scale GPM value as the F.-S. value unless:

A. The entered SLOPE value is a "divided-by-i 0" value
(determined in Section 2.3, subsection "Direct Pipe-
Mounted GLI Impeller Flow Sensor"). In this special
case, divide the F.—S. value by 10 and use this "F.—S.
divided-by-i 0" value.

B. The entered SLOPE value is a "SLOPE x 10" value
(determined in Section 2.3, subsections "Turbine
Flowmeter", wTransmitted 4-20 mA Flow Signal Input"
or "TTL-Compatible Input From Non-CU Flowmeter").
In this special case, multiply the F.—S. value by 10 and
use this "F.—S. x 10" value.

2. Now select the F.-S.d.P. (full-scale decimal pt.) value to be
applied to the F.-S. value being considered. The resolution
can be set for "0.", "0.0" or "0.00". Choose the F.-S.d.P.
value such that the resulting F.-S. value has the maximum
number of "display counts" (disregarding the decimal Pt.),
but without exceeding 50,000 counts.

For example, suppose the F.-S. value is 720 GPM as in
step 1. If the F.-S.d.P. value was selected to be "0.", the
resultant 720 display counts would be below the 50,000
count maximum but wouldn't be the maximum possible
counts under the limit. If the F.-S.d.P. value was set for
"000" the resultant 720.00 (or 72,000 display counts)
would exceed the 50,000 count maximum. The correct
F.-S.d.P. selection for this example is "0.0" which provides
display resolution of 720.0 or 7,200 counts.

3. Write the F.-S.d.P. and F.-S. values in the "Record Your
Entry" column in Appendix 1 of this manual and on label
on back of display board for handy reference.

Entering 1. Press EXAM button to place display in "examination"
The Values mode.

2. Press NEXT button until lower display line indicates
"F.-S.d.P." (identifier for lull-scale decimal pt. setup vari-
able).

3. Press t or I button to shift decimal pt. right or left until
upper display line indicates desired position.

flrr
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4. Press CHANGE button twice to enter decimal point posi-
tion (lower display line indicates "F.SdP" to confirm
entry).

5. Press NEXT button once to make lower display line indi-
cate "F.-S." (identifier for full-scale setup variable).

6. Press I or 1 button to make upper display line indicate
desired full-scale value.

7. Press CHANGE button twice to enter value (lower display
line indicates "PS" to confirm entry).

3.2 EU.F.-S. and E.U.d.P. Similar to the F.-S. and F.-S.d.P. setup variables discussed in
Setup Values Section 3.1 • the E.U.F.-S. and E.U.d.P. setup variables are

also interlinked with each other and must be established to-
gether as a "matched" set.

Determining 1. First, consider the E.U.F.-S. (engineering unit full-scale)
The Values setup value. Although the instrument uses GPM values

internally, the flow rate display can be scaled to indicate
any desired measurement units. The E.U.F.-S. value
should always be the value (in desired measurement units)
that was multiplied by the conversion factor in the formula
in Section 3.1, step 1 to calculate the full-scale flow value
in GPM. For the example in Section 3.1, the E.U.F.-S.
value would be 12 gallonslsecond.

2. Now select the E.U.d.P. (engineering unit decimal pt.)
value to be applied to the E.U.F.-S. value being consid-
ered. It can be set from "0." to "0.000000" to provide the
desired display resolution, but cannot exceed 50,000 dis-
play counts (disregarding the decimal pt.). For the 12
gallons/second example, any E.U.d.P. selection that
would provide a resolution of no greater than "12.000" (or
12,000 counts) is acceptable. A selection which provides
a display resolution of "12.0000" .(or 120,000 display
counts) would exceed the 50,000 count maximum.

3. Write the E.U.d.P. and E.U.F.-S. values in the "Record
Your Entry" column in Appendix 1 of this manual and on
label on back of display board for handy reference.

Entering 1. Press NEXT button until lower display 'line indicates
The Values "E.U.d.P." (identifier for engineering unit decimal pt. setup

variable).

2. Press I or I button to shift decimal pt. right or left until
upper display line indicates desired position including ze-
ros. To eliminate the decimal point entirely for measuring
scales with whole numbers, press I button until zero
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appears in extreme right position with no decimal point
showing.

NOTE: Even under ideal circumstances, accuracy is no
better than one part in 1000 (0.1 %). Therefore,
choosing a measuring scale which implies better
resolution (20.000 for example) is for viewing con-
venience only.

3. Press CHANGE button twice to enter decimal point posi-
tion (lower display line Indicates "E.U.d.P." to confirm
entry).

4. Press NEXT button once to make lower display line indi-
cate E.U.F.-S." (identifier for engineering unit full-scale
setup variable).

5. Press t or I button to make upper display line indicate
desired engineering unit full-scale value.

6. Press CHANGE button twice to enter engineering unit
full-scale value (lower display line indicates "E.U.F.-S." to
confirm entry).

SECTION 4- TOTAL FLOW READOUT

4.1 Establishing Desired The volume units for total accumulated flow need not be the
Volume Readout Units same as the flow rate units. Whenever the accumulative total

is desired in units other than U.S. gallons, an appropriate
UOL..IPLS. (volume per pulse) value must be entered to scale
the instrument for those units. When a flow input other than
from a CLI Impeller sensor is used, the appropriate UOL.IPLS.
value has already been determined and entered in the proce-
dure configuring the flow input (Part Three, Section 2.3). How-
ever1 when configuring the flow input for a CLI impeller sensor,
the UOL/PLS. values listed in the appendixes are for a total
flow readout in U.S. gallons. To scale the readout in units other
than U.S. gallons when using a CLI impeller flow sensor:

1. Calculate the appropriate UOL./PLS. value with the follow-
ing formula:

UOLIPLS - Existing SLOPE Value
(60) x (conversion Factor)

NOTE: If slope happens to be a "SLOPE x 10" value, do
not use this value in the formula. Instead, use the
number before it was mu!tiplied by ten.
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Suppose the existing SLOPE value is 8.4699 (for a GLI
Model F1A1 1A1 impeller flow sensor in a 3" pvc mounting
tee, the flow rate is in gallons/minute and the total accu-
mulated flow is desired in barrels. The factor to convert
u_s. gallons to barrels is 31.5 (from Appendix 9). There-
fore:

UOL/PLS. = 8.4699_ or 0.0044814
(60) x (31.5)

2. Round the value off to 4 places to the right of the decimal
point (0.0045 for this example) and enter this UOL.J'PLS.
value.

4.2 Entering A To accomodate a very large total accumulated flow, the FActOr
Multiplier Factor setup variable may be used. It is an exponent for a "xlO"

multiplier annunciator which can be set from 0 (no multiplier)
to 6 (10). For example, to totalize in kilogallons, a FActor
value of 3 would be used (10 or 1000). A FACtOr of 6 would
totalize in millions of gallons (106 or 1,000,000).

To enter a desired multiplier factor:

1. Press EXAM button to place display in "examination"
mode.

2. Press NEXT button until lower display line indicates "FACtOr"
(identifier for multiplier factor setup variable).

3. Press t or I button to make upper display line indicate
desired exponent for the '5d 0 multiplier.

NOTE: If a multipiler factor is not required, use zero to
delete "xlO" multiplier from display.

4. Press CHANGE button twice to enter exponent for multi-
plier factor (lower display line indicates "FACtOr" to confirm

entry).

NOTE: Changing multiplier factor exponent for viewing
convenience has no effect on ins trument scaling.

4.3 Resetting Total The displayed total accumulated flow can be reset to zero using
Accumulated Flow the multiple pushbutton method or remote (switch closure)

method described below. When the optional reset button is
provided, a third method to reset total flow may be used.

Multiple Pushbutton 1. Locate the group of eight switches at upper right of display
Method (Figure 3-1) and write down the position that each switch

is in. Then:

A. Place UNITS switch in DOWN POSITION.

B. Place TEST switch in UP POSITION.
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2. Place instrument in the normal display indication mode (not

examination" mode).

3. Simultaneously press CHANGE. I and NEXT buttons.
The displayed total accumulated flow should now be reset
to zero.

4. Place appropriate switches back to positions noted in
step 1.

If a power interruption occurs, the displayed total accumulated
flow at the time of the interruption is stored in the memory. Total
accumulated flow counting and display resumes the moment
power is restored. However, any flow past the sensor during
the power outage will not be included in the displayed total.

Remote (switch 1. Locate the group of eight switches at upper right of display
Closure) Method (Figure 3-1) and place SWITCH "X" and SWITCH "Y" in

the DOWN POSITION. The 675F is now configured so that
it can be reset by a remote switch closure.

2. If not already done, connect the remote switch to RESET
Terminal 13 and LO Terminal 14 on TB2.

3. To reset displayed total to zero, close remote switch.

NOTE: To prevent unauthorized personnel from conven-
iently resetting the total with this method or the
following optional reset button method, it is recom-
mended to keep SWITCH "X" and SWITCH "V"
set hi the UP POSITION. Then, when reset is
required, reverse these two switch positions, reset
the total and return them to the UP POSITION.

Optional When the optional RESET button is mounted in the enclosure
RESET Button door, SWITCH "X" and SWITCH "Y" must be set in the DOWN

Method POSITION to reset the total by pressing this button.

SECTION 5- USING SCALABLE PULSE OUTPUT FEATURE

The 675F can generate a scalable, repetitive 24 VDC pulse
output (RELAY C COIL Terminals 7 and 8 on TB1) every time
the total accumulated flow increases by a user-selected vol-
ume. The duration of the pulse is also selectable. The pulse
output can be configured for one of two operating modes.
When the on" mode of operation is selected, the output pulse
turns on when the preselected volume is reached, remains on
for the selected duration and then turns off. In the aoff mode,
the opposite occurs. The output pulse turns off when the
preselected volume is reached, remains off for the selected
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duration and then turns on. In either mode, the cycle repeats
continuously.

The selected operating mode, volume and pulse duration must
be determined by the operator based on specific application
requirements. For reference, values entered into the instru-
ment can be written in the "Record Your Entry" column in
Appendix 1 of this manual. The procedure to set up the scalable
pulse output feature is described with the following example:

SCALABLE PULSE OUTPUT SETUP EXAMPLE

Suppose the scalable pulse output is to turn on every time
the total flow increases by 100 gallons and that the pulse
duration is to be 1.2 seconds.

1. Locate the group of eight switches at upper right of display
(Figure 3-1) and place RELAY C MODE switch in appro-
priate position. For this example, place in the UP POSI-
TION ("on" mode). For applications that require the pulse
output to turn off when the preselected volume is reached,
place this switch in DOWN POSITION ("off" mode).

2. Press EXAM button to place display in "examination"
mode.

3. Press NEXT button until tower display line indicates
"St.Pt.C" identifier.

4. Press t or I button to make upper display line indicate
desired volume setpoint value (100 GAL for this example).

5. Press CHANGE button once. The lower display line
flashes "Changer to ask if the value shown on upper line
is to replace the currently-stored value.

A. If yes, press CHANGE button again to enter new
volume setpoint value (lower display line returns to
"St.Pt.C" to confirm entry).

B. If no, change displayed value until it's correct or press
EXAM button to abort the routine (display returns to
"normal" indication mode).

6. Press NEXT button until lower display line indicates
"PLS.SEC." (identifier for pulse duration time).

7. Press I or .1 button to make upper display line indicate
desired pulse duration in seconds (1.2 seconds for this
example).
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8. Press CHANGE button twice to enter new pulse duration

time (lower display tine returns to "PLSSEC" to confirm
entry).

SECTION 6-RELAY SETUP

Two fully programmable SPDT relays are available for flow rate
control and/or alarm purposes. Each relay (A, B) has an
adjustable setpoint and deadband and a selectable operating
mode. When the low mode of operation is selected; the relay
wiU trip when the flow rate decreases below the setpoint. In the
high mode, the relay will trip when the flow rate increases
above the setpoint. LED's in the instrument display light to
indicate that the relay is tripped.

The selected relay operating modes, setpoints and deadbands
must be determined by the user based on specific application
requirements. For reference, values entered into the instru-
ment can be written in the "Record Your Entry" column in
Appendix 1 of this manual. The procedure to set up a relay is
described with the following example.

RELAY SETUP EXAMPLE

Suppose the flow rate measuring scale is 0-250 GAL/MIN
and operational requirements for RELAY A are:

RELAY A turns on at 195 GAL/MIN as the flow rate
increases.

RELAY A turns off at 180 GAL/MIt') as the flow rate
decreases below the setpoint value.

6.1 Selecting Relay Locate the group of eight switches at upper right of display
Operating Modes (Figure 3-1) and place respective relay mode switches in

appropriate positions. For this example, place RELAY A
MODE switch in DOWN POSITION (high mode). For applica-
lions that require the relay to trip in response to decreasing flow
rate, place this switch in UP POSITION (low mode).

6.2 Entering Relay 1. Press EXAM button to place display in "examination"
Setpoints mode.

2. Press NEXT button until lower display line indicates appro-
priate relay setpoint identifier (St.Pt.A for this example).

3. Press I or 4 button to make upper display line indicate
desired setpoint value (195 GAL/MIN for this example).

NOTE: /1 setpoirzt value exceeds 50,000, a "X10" multi-
plier factor must be applied before entering value.
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Refer to Part Three, Section 4.2 for details.

4. Press CHANGE button once. The lower display line
flashes "ChangeT' to ask if the value shown on upper line
is to replace the currently-stored value.

A. If yes, press CHANGE button again to enter new
setpoint value (lower display line returns to appropriate
relay setpoint identifier to confirm entry).

B. If no, change displayed value until it's correct or press
EXAM button to abort the routine (display returns to
"normal" indication mode).

6.3 Entering Relay 1. Press NEXT button until lower display line indicates appro-
Deadbands priate relay deadband identifier (d.b.A for this example).

2. Press t or 1 button to make upper display line indicate
desired deadband (195 minus 180 or 15 GAL/MIN for this
example).

3. Press CHANGE button twice to enter new deadband value
(lower display line returns to appropriate relay deadbarid
identifier to confirm entry).
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SECTION 1 - PRESERVING MEASUREMENT ACCURACY

I

1.1 Keeping Sensor Clean Clean the sensor as required using the recommended proce-
dure described in the sensor operaUng instruction manual.

1.2 Reconfiguring Whenever a different type of flow sensor replaces the type of
instrument When sensor originally used, the instrument must be reconfigured for
Changing Sensors this new flow Input signal. Use the procedure described In Part

Three, Section 2. The instrument must also be reconfigured
whenever a new turbine tlowmeter replaces an existing turbine
flowmeter even if it's the same size, since each flowmeter
requires a unique set of SLOPE, OFFSEt and UOL.IPLS.
values.

1.3 Avoiding Electrical Do not run sensor wires in the same conduit with line power.
Interferences Excess wire should not be coiled near motors or other equip-

ment that may generate electric or magnetic fields. Cut wires
to proper length during installation to avoid unnecessary induc-
tive pick-up ("electrical noise" may interfere with sensor signal).
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power the flow, sensor, the microprocessor and its associ-
ated circuitry.

2. The signal conditioner module accepts pulses from the
flow sensor (or aux. input) and alters their magnitude for
the microprocessor. The conditioned signal pulses are
also sent to the Re-Tx (re-transmit) output so they can be
used with other instrumentation. The frequency and dura-
tion of the pulses are not altered.

3. The microprocessor uses the conditioned flow signal
pulses to calculate the flow rate. The processor also per-
forms control algorithms, drives the display, monitors the
pushbuttons and other configuration switches, and sends
a digital signal to a converter that generates the analog
outputs. The values for setup variables and totals are
retained in memory that is powered from a trickle-charged
backup battery.

4. The LCD display is driven by the microprocessor. It shows
the flow related values along with annunciators that indi-
cate the state of the instrument. LED's behind the display
light to indicate the on/off status of each relay.

5. The pushbutton interface circuitry sends information to the
microprocessor on the status of the user-operated push-
buttons and the four dip-switches that configure the
instrument.

6. The microprocessor sends a digital signal to the digital-to-
analog converter which produces an analog voltage rep-
resenting the flow signal. The voltage from this converter
is used by the voltage-to-current and voltage-to-frequency
converters.

7. The voltage-to-current converter produces a 4-20 mA out-
put from the analog flow signal. An adjustable control sets
the time constant of the output. The 4-20 mA loop is
powered by the instrument's power supply.

8. The voltage-to-frequency converter produces a 0-100 Hz.
TTL-compatible pulse train from the analog voltage input.
This output signal can be fed back into the input of the
analyzer to test the circuitry in a "50% test" mode.

9. The microprocessor controls the relay driver circuitry.
Those drive signals operate relays A and B.
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SECTION1-GENERAL 1
1.1 Inspecting Sensor If a measurement problem exists and the sensor cable is

Cable suspected, inspect it for physical damage. If interconnect cable
is used, disconnect cable at the sensor and instrument, and
check wires for internal shorts or breaks (open Circuit) with an
ohmmeter.

1.2 Replacing Relays 1. Disconnect/me power. Remove display module assembly
by loosening two captive fasteners and disconnecting

- ribbon-cable connector located above T62.

2. Unfasten screws that hold power-supply board to bottom
of instrument case. Remove power-supply board.

3. Unsnap and remove black insulator (with terminal desig-
nations) to access relay pins.

4. Unsolder relay from backside of power-supply board (side
opposite terminal strips).

5. Replace relay with equivalent relay (GLI p/n 99X2T1 01 6).
Solder relay pins into board and replace black insulator.

6. Mount power-supply board, connect ribbon-cable connector
and install display module assembly with captive fasteners.

SECTION 2- TROUBLESHOOTING

The measuring system typically consists of three elements: the
sensor, interconnect cable and Model 675F. The procedure in
this section is intended to isolate the problem to a particular
element of the system. If the conditions for each step of this
procedure are met, the system is verified to be operating
properly.

2.1 Checking The Sensor Refer to sensor (or Model 705 flow tester) operating instruction
manual for details to determine if sensor is defective or oper-
ating properly. After verifying sensor operation, proceed with
Section 2.2.

2.2 Checking The Verify that sensor hookup is correct and that wires are termi-
Interconnect Cable nated properly to make positive connection. Check cable for

physical damage. After verifying that interconnect cable is
okay, proceed with Section 2.3.

Rev. 1-1094 .39- Model 67SF



PART SIX - SERVICE AND MAINTENANCE

2.3 Checking The
Instrument

2.4 Stabilizing Erratic
Flow Rate Display
and Outputs

2.5 Customer Assistance

SECTION 2-TROUBLESHoOTING

685 60
Locate the group of eight switches at upper right of display
(Figure 3-1) and place TEST switch in DOWN POSITION. The
display should indicate about 50% of the full-scale value of the
flow rate measuring scale, If not; the instrument may be defec-
tive. Call the GLI Customer Service Department for assistance.

In some flow measurement applications, the flow rate can
fluctuate rapidly causing the Instrument display and outputs to
be erratic. By placing the FILTER switch, located in the group
of eight switches at upper right of display (Figure 3-1), in the
DOWN POSITION (on) a dampened rate filter is applied to
average (smooth out) the flow rate display and outputs.

Should service, parts or assistance in troubleshooting or repair
be required, please contact your GLI representative or the GLI
Customer Service Department:

Great Lakes Instruments, Inc.
9020 West Dean Road
Milwaukee, Wisconsin 53224

Telephone: 414/355-3601
Telefax: 414/355-8346

—SERVICE HOURS —

Monday
through

Thursday

8:30 a.m.
to

5:30 p.m.

'7:3Oa:mY!to1!
4:3O prn.

6:30 a.rn.
to

3:30 p.m.

5:30 a.m.
to

2:30 p.m.

Friday
8:30 am.

to
4:00 p.m.

7:3O a.m 6:30 a.m.to j to
3:00 jimjj 2:00 p.m.

5:30 a.m.
to

1:00p.m.

When ordering spare or replacement board assemblies, be
sure to use the complete assembly part number.

All board assemblies or instruments returned for repair, freight
prepaid, should also include the following information:

1. A clearly written description of the malfunction.

2. Name of person to contact and the phone number where
they can be reached.

3. Proper return address for shipping instrument(s) back.
Include preferred shipping method (UPS, Federal Ex-
press, etc.) if applicable.

4. A purchase order if instrument(s) or board assemblies are
out of warranty to cover costs of repair.

NOTE: If the instrument or board assemblies are damaged
during return shipment as a result of inadequatepack-
aging, the customer assumes responsibility for repair

Moael 67SF -40- Rev 11-1094

Eastern
Std. Time

CentràIt,
Sd. ime

Mountain
Std. Time

Pacific
Std. Time
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PART SIX - SERVICE AND MAINTENANCE SECTION 2- TROUBLESHOOTING

costs. It is recommended to use the original CU ship-
ping carton or an equivalent. Also, CL! will not accept
instruments returned for repair or replacement unless
they are thoroughly cleaned and all process material
is removed.

Rev. 11-1094 -41- Model 675F
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JPARTtSEVENsPAnEPaBtswDAceEssoa1Es& lt
Description Part Number

Program Jumpers (7 per package) 670X4A1 140

Relay (5A Contacts, 24 VDC Coil) 99X2T1 016

Power-Supply Board Assembly*
(No 4-20 mA input option—

115 V, 50/60 Hz) 675M402270-101

Power-Supply Board Assembly*
(No 4-20 mA input option—
230 V, 50/60 Hz) 675M4G2270-102

Power-Supply Board Assembly*
(With linear 4-20 mA input option—

115 V, 50/60 Hz) 675M402270-103

Power-Supply Board Assembly*
(With linear 4-20 mA input option—

230 V, 50/60 Hz) 675M4G2270-104

Power-Supply Board Assemby*
(With square root extractor input
option—i isv, sojso Hz) 675M4G2270-105

Power-Supply Board Assembly*
(With square root extractor input

option— 230 V, 50/60 Hz) 675M4G2270-1 06

Display Module Assembly
(No Reset Button—3 boards

including LCD, specify
measuring scale) 675M402250

Display Module Assembly
(With Optional Reset Button—
3 boards including LCD,
specify measuring scale) 675 M402290

Optional vertical Pipe-mount Kit 1000A4A1 077

Door Assembly (No Reset Button) 675M402260

Door Assembly With Optional
Reset Button 675M402280

*Powersupply board assembly includes appropriately marked
terminal block insulator.

Model 67SF -42- Rev 11-1094
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Description of Setup Variables

Setup Variable Entry Va'ue Range
Default
Value

Record
Your
Entry

Displayed
Identifier Use Minimum Maximum

St.Pt. A
St.Pt. b
St.Pt. C

Relay A Setpoint
Relay B Setpoint

Pulse Output Volume Setpoint

0*
0*
0*

50,000*
50,000*
50,000*

50,000.
50,000.
50,000.

m
d.b.A
d.b.b.

Relay A Deadband
Relay B Deadband

1 *

1*
10.000*
10,000*

100.
100.

-

P LS .S EC.
,

Pulse Duration (in seconds,
for pulse output feature)

0.1 2.5 1.0

E.U.d.P. Engineering Units Decimal Point
(for display scale set-up)

.

0. (max.)
0.0

0.00
0.000

0.0000
0.00000

0.000000
0 (mm.)

0. . 1

E.U.F.-S.
Engineering Units Full-scale Value

(for display scale set-up)
100* 50,000* 1000.

F.-S.d.P.
Full-scale Decimal Point

(for setting measurement units)
0. (max.)

0.0
0.00 (mm.)

0.
-

F.-S.
Full-scale Value

(for setting measurement units)
100* 50,000* 1000. :

SLOPE Slope (for calibration) 0.1000 327.6675 10.0000 •"
OFFSEt Offset (for calibration) 0.0000 999.9999 0.0000 -

FACtOr Multiplier Factor (for displayed total) 0 7 0

UOL./PLS. Volume per Pulse (for calibration) 0.0001 999.9999 0.1670 /

*These listed minimum and maximum entry values are determined and limited by the stored
E.U.d.P. entry. Changing the E.U.d.P. entry will change this set of entry value ranges by factors
often.
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Calibration Values For Tee-Mounted GLI Impefler Flow Sensors

685 E4

I Mounting Tee

Sensor Being Used

Unear

GPM Range

Minimum

Full

Scale

GPM

.
Calibration Values

Model
Size Model No. Matenal Mm. Max.

SLOPE

(GPM/Hz)

OFFSEt

(GPM)

UOL/PLS

(QaVPls)

1'?'
MHFI3JI cast bronze 1 35 3 0.2646 0.0000 0.0044
MHF15J2 PVC 1 35 3 0.2658 0.0222 0.0044

apiCS aitiit
I'J*3WItI

aiisa
*t€*SV

ciaStssXfl ina# t*t24 oÔUeots1fl
" MHFI3B1 cast bronze 2 65 7 0.6897 0.0000 0.0115

MHFISB2 PVC 1 35 3 0.2731 0.0000 0:0046

.i;*;
1 1'?- '

MHF15L2Pthet
MHF1SDI

PVCra
cast bronze

3sis
4

65
&oz

125

7
tsZP

10

0.8803 0.6487 I 0.0114

1.0135 I 0.1712 0.0169
MHF1SD2 PVC 6 I 190 16 I 1.5290 0.8864 I 0.0255giM jtac !NSE1 lrn5osaer

3" I MHF15G2 PVC I 25 870 I 70 6.9724 0.3937 Lo.1162
kwvc jtt47 ;i :;a 635t k 132t 1 3053ë'

1/2"
MHFI3JI J cast bronze 1 35 3 0.28484 0.0000 0.0048
MHF15J2 PVC 1 35 1 0.2841 I 0.0000 0.0047

•% M14Fi3Kit &a ffrónze $1 Z35t ?3 P0 255 0 oo& 0b049ast oS�'f 4OdS)3 o4s;
MHF13B1 cast bronze 2 65 6 0.6471 0.0000 0.01 08

1" MHFI5B2 PVC 1 35 3 0.2922 0.0000 0.0049
MHFI5L2 PVC 3 165 1 7 0.6328 0.4515 I 0.0105

rcaMthr 1 3?t4?r9oMjdtJ$4$ô7t1i opoia%
MHF13DI cast bronze 4 125 10 1.01474_0.0093 0.0169

FIMIB2 1-1/2" MHF15D2 PVC 6 190 16 I 1.4902 1.0572 0.0248/
MHF16D2 PVDF 11 380 30 3.0306 0.0000 0.0505

$t sSt!Jco t !bisU Yä5 ViaiCt itfl331tc OCZI C$ML
lVn H% faa4: us: P4M! ThM 325±MV i1ã�4

MHFI5G2 PVC 27 875 73 6.9753 2.9836 0.1163
MHFI 602 PVDF 29 950 78 7.5742 2.2779 0.1263

iMiE4z4 *FVGW# a8I11M45M 4isst* 31287à4'O52èP ttè8tMAH1 ItPW' a6 ILtSbdS
2C1 2"

(stainless)
MHFI2E1 brass
MHF14E1 I cast iron

8
8

285
285

23
23

2.2623
2.2935

0.0000
0.0000

0.0377
0.0382

(brass)

tWE12FØtbS 1* Wa 0167$*otdTWo5o3$SZU £4!tM
*For U.S. Gallons
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Calibration Values For Direct PipeMounted** GLI Impeller Flow Sensors — Schedule 40 Pipe

Pipe .0.
Size finches)

Unear
GPM Range

Minimum

S

Calibration Values

Mm. M. SLOPE

(GPM/Hz)

OFFSEt

(GPM)

UOL/PLS*

(GaVPis)

inch 3.068 14 503 40 4.0249 I 0.01 35 0.0671
ZI%SPIbtW1S tThbë'IIWWèW!S% U 4tIW4&SEt

140 I 13.7867 J 1.7158
PSSNp&t&oWeI*4tfltobipa

Voât
inch 5.047erci 50

S%flItJ
1725tW1 0.2298

Co!4ata
inch 7.981

S1frô2
144A1S 4813 394es'pa'*11392 . 939flt ViisW

38.4283It 9.4779fl�iM 0.6405
!d451*

Inch 11.938*fsa 348 90.8984
Mi1%kàfl

29.8556
W MoYe

1.5150
C1Táë8VS

inch I 15.000 583 18644 1549 148.6492 62.7173 2.4775
hIM é b7&
inch I 18.812

t47594t
966

S23i
30242

W2oO2$
2532

waia maca
240.9578 I 122.1605

WSW7&M
4.01 60

IPd(èit Ct48$b$tf46t9W Nia76r91tt3s5ags7aMotOg72vr t<5 931 6t

For U.S. Gallons
w*Sensor is mounted using insertion hardware, weldolet, etc. — not a pipe tee.

Appendix 4

tSensor is mounted using insertion hardware, weldolet, etc. — not a pipe tee.

Calibration Values For Direct Pipe.Mounted** CL! impeller Flow Sensors — Schedule 80 Pipe

tFor U.S. Gallons
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Appendix 5'
Formulas To Calculate SLOPE Value

When Known Pipe 1.0. Is Not Shown in Appendix 3 or 4

For l.D.'s from 2.90 to 11.96 inches: j SLOPE = (1.0.2 x 0.7055) + (-0.7922 x 1.0.) + (-0.1850)

For I.D.'s from 11.97 to 40.00 inches: rSLOPE — (I.D.2 x 0.7786) + (.2.1098 x 1.0.) + (5.11 72)J

Appendix 6
Formulas To Calculate OFFSEt Value

When Known Pipe l.D. Is Not Shown in Appendix 3 or 4

For l.D.'s from 2.90 to 11.96 inches: OFFSET = (1.0.2 x 0.3634) + (-2.0888 x ID.) + (3.0014)

For !.D.'s from 11.97 to 40.00 inches: OFFSET = (l.D.2 x 0.7052) + (-8.2488 x I.D.) + (27.7910)

A Notes For Appendixes 5 and &

1. Pipe I.D. must be in inches.

2. If actual pipe inside diameter is greater than 20.000
inches, divide calculated F-S., SLOPE and OFFSEt
values (but not the UOL./PLS. value) by "10" before
writing them down and entering them into tile instru-
ment. To avoid entering wrong values, it is recom-
mended to write down the original calculated values
and the "divided-by-lU" values.

Appendix 7
Formulas To Calculate UOL.fPLS. Value

When Known Pipe I.D. Is Not Shown in Appendix 3 or 4

If Display Scale
Measurement Units Are: Formula To Use

GAL/MIN UOLIPLS. - SLOPE*

- ----
t 2<

*Calculated by using actual pipe inside diameter and formula in Appendix 5.

**pefer to Appendix 9 and use the conversion factor that corresponds with the display scale
measurement units. If not listed, determine the correct conversion factor to Use.

Model 67SF -46- Rev 1 1-1094
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Appendix 8
Typical Flow Rate Conversion Factors

Million Gallons/day (MGD)
Million Uters/day
Megaliters/day

Appendix 9
Typical Volume Conversion Factors

Imperial gallons x 1.2009 U.S. gallons

Barrel/minute x 31.5 GAI4MIN

Rev. 111Q94 ..j. Model 67SF

Cu.tt./second (c.f.s)
Cu.ft./minute (c.f.m.)
Cu.it./hour (c.t.h.)

Liter/second (l.p.s.)
Liter/minute (l.p.m.)
Liter/hour (Lp.h.)

U.S. Gallon/second (g.p.s.)
U.S. Gallon/minute (g.p.m.)
U.S. Gallon/hour (g.p.h.)
U.S. Gallons/day

Imperial
lcnperial
Imperial
Imperial

Gallons/second
Gallons/minute
Gallons/hour
Gallons/day

Example

Example
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Technology For Solutions
CU
Izdernafional

Data Sheet 675F11197

Supersedes 675F1896

Model 675F
Digital Flow Monitor/Totalizer

Certified by CSA for
General Purpose use.

• Two Measurement Readouts.
The Model 675F microprocessor.
based monitor/totalizer features a

digital LCD that simultaneously
displays the measured flow rate
(upper readout) and the total
accumulated flow (lower readout).

• Control and Alarm Capability.
Two SPDT relays can be
independently set to operate in

response to increasing or decreasing
flow rate.

• Standard Multiple Outputs.
The Model 675F provides three
analog outputs: 4-20 mPh. 0-100 Hz..
and a retransmitted flow input signal
that is LSTTL-compatible.
Additionally, the instrument has a
scaleable pulse output to provide one
24 VOC pulse each time the total

accumulated flow increases by a
user-set volume. The duration of the
pulse is adjustable from 0.1 to 2.5
seconds.

• Simple Pushbutton Operation.
Menu-driven operation makes the
Model 61SF simple to use. Five

pushbuttons (located behind the
enclosure door) configure the
instrument and conveniently recall
stored setup values.

• Versatile Input Capability.
The Model 51SF can be used with
most brands of flow sensors. It

accepts these types of input signals:
• Isolated 4.20 mA
• 0-2000 Hz. (typical of most

turbine flow sensors)
• 0-200 Hz. (provided by all GLI

impeller flow sensors)
• TTL-compatible 0-200 Hz.

• Resettable Total Accumulated
Flow.
The accumulated flow total can be

reset using a specific pushbutton
sequence, or a switched input signal
from a remote location.

• NEMA 4X Protection.
The NEMA 4X enclosure protects
the instrument circuitry from harsh
environments. Also, the hinged cover
is easily removed to facilitate
installation and servicing.

• Universal Mounting.
Two stainless steel brackets enable
the monitor/totalizer to be surface,
panel or horizontal pipe mounted.

Vertical pipe mounting requires
optional hardware



Specifications
Operational:

Display Two-line LCD with 7 digits per line; 3/8 inch (9.5 mm) high digits;
l' line Shows flow rate in GPM. liters per minute. or other measurement units
2M line: Shows total accumulated flow in lJ.5.gallons. liters, or other_measurement units

Ambient Conditions -22 to 1 22°F (-30 to 50°C), 0-100% relative humidity. non-condensing

Relay Function

Setpoints -. selectable, 0-100% of measunng scale

Deadbands selectable, 0-20% of measuring scale span

Indicators LED lights when respective relay is on

Outputs Two SPDT contact outputs, U.L. rating
5A 115/250 VAC. 5A @ 30 VOC resistive

NOTE: Relays can beswitch selectS tooperate in response to increasing or decreasing flow rate.

Sensor-to-Analyzer Distance CLI impeller flow sensors' 2000 ft. (610 m) maximum
Turbine flow sensors. 300 ft. (91 m) maximum

Power Requirements 98-137 VAC, 50/60 Hz. (les than OVA);
optional 195-215 VAC. 50/60 Hz. - or - 24 VDC (150 mA max.)

0-2000 Hz from inductive pickup (turbine flow sensors)
0-200 Hz. conditioned pulse signal (CLI impeller flow sensors)
0-200 Hz. from TTL-compatible flow signal source

Optional Transmitted, linear 4-20 mA (isolated) flow signal; 50 ohm input impedance

4-20 mA, 625 ohms maximum load
0-100 Hz., TTL or 24 VDC compatible

Retransmitted flow input signal. LSTTL-compatible

24 VDC pulse (30 mA max) occurs each time total accumulated flow increases by user-set
volume; adjustable pulse duration of 0 1 to 2 5 seconds

Electrical Certification (optional) C5A: General Purpose

Analyzer Performance
(Electrical, Analog Outputs):

sensitivity 01% of span

Stability 0.1% of span per 24 hours, non-cumulative

Non-linearity 0.1% of span

Repeatability 01% of span or better

Temperature Dnft Zero: 002% of span per°C;

span: 001% of span per°C
Response Time 3 seconds to 90% of value on increang flow rate;

2 seconds to 90% of value on decreasing flow rate

Mechanical:

Enclosure NEMA 4X, 1/2 DIN. polycarbonate case with two 1/2-inch conduit holes and two stainless
steel mounting brackets

Mounting Configurations. Surface, panel, and horizontal ppe mount; vertical pipe mounting requires optional hardware

Net Weight 3 lbs. (1.36 kg) approximately

685 69

Signal Inputs
Standard

Outputs'
Analog

Scaleable Pulse
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Ordering Information viM 1

I MODEL NUMBER
675F Microprocessor-based monitor/totalizer in NEMA 4X, 1/2 DIN enclosure with stainless steel mounting brackets for

panel, surface and horizontal pipe mounting.
INPUT CAPABILITY

3C Accepts 0-2000 Hz (turbine). 0-200 Hz. (Gil impeller), and 0-200 Hz. from Ui-compatible source
4C Same as 3C above, plus accepts transmitted, linear 4-20 mA (isolated) flow signal

LINE VOLTAGE
1 115 volts,
2 230 volts,
3 24VDC

RELAYS
BO Two control relays

EQUIPMENT TAGGING (specify tag data)
N None
P Paper
S Stainless steel

AGENCY CERTIFICATION
N None
C CSA Certified (safe area use only)

Choose one from each category.

NOTES: When ordering, please provide the following information.

1. When Model 61SF is used with.

A GLI Flow Sensor' The sensor model number, and the inside diameter of the pipe in which the sernr is installed

B Other Sensor Brand. The sensor signal frequency per U.S. GPM or the U S GPM per Hz

2. The desired flow rate measuring range including'

A Its full-scale value

B Its units of measure (cubic ft/minute, liters/hour, etc.)

C Its display resolution (whole units, tenths, hundredths, etc)

Accessories (ordered separately):

For use when panel mounting Model
5751 to provide NEMA 4 integrity
behind the panel. Kit includes neoprene
gasket and aluminum stiffener plate.

For use when mounting Model 61SF to a
vertical pipe Kit includes vertical pipe
mounting bracket and associated
hardware.

• Impeller Flow Sensors

For Gil tee-mount flow sensors (for 1/2
to 4 inch pipe sizes), refer to data sheet
F1A1 1.

For Gil "hot tap and pipe thread flow
sensors (for 3 to 100 inch pipe sizes),
refer to data sheet F1M3.

Engineering Specification
1 The now rate monitor/totahzer shall have a two- 3

hne LCD display with seven 3/8 inch (95 mm)

high digits per line The upper line shall display
flow rate in GPM, LPM or other measurement
units The lower line shall display total
accumulated now in Us gallons, liters or other
measurement units

2 The flow rate monitor/totalizer shall
simultaneously display the now rate and total
accumulated flow.

The flow rate monitor/totalizer shaH have two
SPDT relays which can be independentiy

configured to operate in response to increasing
or decreasing now rate Each relay shall have

setpoint and deadband adjustments.

4. The flow rate monitorltotalizer shall have three
analog outputs (4-20 mA. 0-100 Hz. and an
LSTTL-compatible retransmitted flow input
signal), and a 24 VDC scaleable pulse output
with adjustable duration (0 ito 2 5 seconds).

5 The flow rate monitor/totalizer shall operate on
a) 115 volts. 50/60 Hz
b) 230 volts. 50/60 Hz
c) 24 VDC

6 The now rate monitor/totalizer enclosure shall
be NEMA 4X, 1/2 DIN size and include
hardware For panel, surface or pipe mounting

7. The flow rate monitor/totalizer shall be GLI
International, Inc Model 61SF.

50/60 Hz.
50/60 Hz.

6151 Bo I Product Number (see Notes below)

Panel Cutout Gasket Kit 1000G111O • Vertical Pipe-Mount Kit 1000A1077
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Dimensions
Inches (mm)

SURrACE
MOUNT
BRACKET
POSITION

Data Sheet 67SF

Worldwide Sales: 3 European Sales:

Gil International, Inc. ?j Gil International
9020 West Dean Road
Milwaukee, Wisconsin 53224, 1/S A

Eastman Way. Hemel Hernpstead
, Hertfordshire HP2 1HB ErIand

¶

phone [4141 355-3601
k fax [414] 355-8346 1

phone 01442
ff ix.O1442 229311

e-mail unfotWgliint corn e-mail. gli@glI co uk

irntc, -44½.nç az-' , Mn.as,.mprra -if

BOTTOM VIEW

Panel Cutout 543 In (138 mm) square

,Sm W,$*'** nt*ak'a"%
In the in/an &II7p'OW, aI4 £QOMII ItS QUIpnO7t, ai re the n9t to a/ta' SpcaftatiUIS to auIpoIeflt at any W7 N

A Menter or the Envwonmental Instrumo,tatjon Group
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Technology For Solutions
GLI
Internatinnal

Data Sheet FlAil/lag
Supersedes F1A1 1/298

Tee-Mount Flow Sensors
(For Pipe Sizes From 1/2 to 4 Inches)

Flow Sensor Wetted Materials -

Body Polypropylene

Impeller Polypropylene
Shaft .. Zirconia ceramic

0-rings EPR (ethylene
propylene rubber)

• Non-magnetic Sensing
Technique.
These sensors will not attract metal
particles which can obstruct the
impeller rotation of conventional

magnetic paddlewhe& sensors.

• Pulsed Output.
The pulsed output of these sensors has

high noise immunity. enabling signal
transmission of up to 2000 ft. (610 m)
without aniphflcation.

• Wide Rangeability.
CLI impeller flow sensors provide a
rangeability of 30 to 1. and can
measure most low viscosity liquids.

• Superior Low-Velocity
Performance.
The impeller of a CLI flow sensor is

not impeded by magnetic drag,
ensuring accuracy within

1 ft/sec. (0.3
m/sec).

• FDA-approved Wetted
Materials.
The FDA-approved wetted sensor
materials (see above) are chemically
compatible with most processes.

• Six-Waded Impeller Design.
The forward-swept, six-bladed
impeller has significantly better
low-flow, low-velocity characteristics
than conventional four-bladed

impellers. providing higher
measurement accuracy.

Model F1A11A1T (polypropylene) and F1A11BZT (PVDF) Sensors

F1AIIB2T
PVDF

PVDF

Zirconia ceramic

Viton
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Specifications

Maximum Temperature
In PVC Tee
In Cast Bronze Tee
In PVOF Tee

Maximum Pressure
In PVC Tee -.

In Cast Bronze Tee
In PVDF Tee

Measuring Range

Accuracy'
In PVC Tee -

In Cast Bronze Tee
In PVOF Tee

Sensor Cable

or full scale from 1-30 ft /sec (0 3-9 0 m/sec
of full scale from 1-20 ft/sec (0 3-60 rn/sec.)
of full scale From 1-30 ft Isec (0 3-9 0 rn/sec)

Model F1A11B2T
PVDF Sensor

140°F at 40 psi (60°C at 2 75 bar)

221°F at 400 psi (105°C at 275 bar)
176°F at 100 psi (80°C at 69 bar)

100 psi at 71°F (69 bar at 25°C)
400 psi at 221°F (27 5 bar at 105°C)
230 psi at 68°F (158 bar at 20°C)

See mounting tee tables on next page

of lull scale

of full scale

of full scale From 1-30 ft /sec. (0 3-9 0 rn/sec)
of full scale From 1-20 ftisec (0.3-6 0 m/sec)
of lull scale frorn 1-30 ft /sec (0 3-90 rn/sec

2 conductor (plus shield). 20 ft (6 m)

'Accuracy is attained with at least 10 diameters of straight pipe upstream of sensor and at least 5 diameters of straight pipe downstream
from sensor, and with full pipe flow.

Sensor Pressure/Temperature Ratings

- In PVC MountingTee - - In Cast Bronze Mountinglee - - In PVDF MountingTee -

Engineering Specification
1 The sensor shall use a non-magnetic sensing

techniqua

2 The sensor shall have a six-biaded, forward-swept

impeller

3 The sensor impefler shall have an embedded gold-

plated clip to generate a pulsed output signal

4 The sensor shall have a zirconia ceramic shaft

5 The sensor shall be installed using a speoal lock-pin

type pipe tee (PVC, cast bronze, or PVDF)

6 The sensor shall be CU International Inc Model
F1A11A1T (pdyprcylene) or Model F1A11B2T

O'VDF)

Model F1A11A1T
Polypropylene Sensor

140°F at 40 psi (60°C at 275 bar)
176°F at 400 psi (90°C at 275 bar)
140°F at 40 psi (60°C at 275 bar)

100 psi at 77°F (5,9 bar at 25°C)

400 psi at 176°F (27 5 bar at 80°C)
100 psi at 77°F (69 bar at 25°C)

See mounting tee tables on next page

Repeatability (in any tee) oF full scale

Linearity (in any tee) ... , of lull scale

2 conductor (plus shield). 20 ft (6 m)
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- PVC Tees -
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Mounting I For
Hardware I Pipe Size

Product No
J

Flow Rate Minimum I Maximum
Instrument Pressure
Full Scale Drop

Minimum I Maximum
j

MHF1SJ2
1/2inth
(13 air)

16PM
(4 LPM)

356PM
(133 LPM)

3GPM
(11 LPM)

l2psi
(08 bar)

MHF1SK2
3/4inch
(19 air)

16PM
(4 LPM)

356PM
(133 LPM)

3CPM
(11 1PM)

l2psi
(08 bar)

MHF1SB2
linth

(25 mm)

1GPM

(4 LPM)

356PM
(133 LPM)

3GPM
(11 1PM)

l2psi
(08 bar)

MHF1SL2
linth

(25 air)
36PM

(11 1PM)

656PM
(246 1PM)

I6PM
(26 1PM)

8psi
(06 bar)

MHF15D2
1-1/2indl
(38 nm)

6GPM
(23 1PM)

IUO6PM
(719 1PM)

166PM
(61 1PM)

4psi
(03 bar)

MHF1SE2
2mch

(51 ml
126PM

(45 1PM)

3806PM
(1439 LPM)

326PM
(121 1PM)

3psi
(02 bar)

MHF1562
3mdi

(16 mm)

256PM
(95 LPM)

BIOCPM
(3294 LPM)

706PM
(265 1PM)

<1 psi
(<01 bar)

MHFISI-12
4inch

(102 mm)
416PM

(178 1PM)

16356PM
(6190 1PM)

1226PM
(5 1PM)

-ci psi
(<01 bar)

All PVC tees listed above have socket-weld process connections

- Cast Bronze Tees -

Mounting
Hardware

Product No.

For
Pipe Size

Flow Rate Minimum
Instrument
Full Scale

Maximum
Pressure

Drop
Minimum iI Maximum

MHI13B1
1 inch

(25 mm)
2GPM

(8 LPM)
656PM

(246 LPM)
7GPM

(26 LPM)
6psi

(0 4 bar)

MHF13C1
1-1/4 inch

(32 mm)

3 6PM
(ii LPM)

90 6PM
(341 LPM)

8 6PM
(30 LPM)

Bps'
(0 6 bar)

MHF1 3D1
1-1/2 inch
(38 mm)

4 6PM
(15 LPM)

125 6PM
(473 LPM)

10 6PM
(38 LPM)

8 psi
(06 bar)

All cast bronze tees listed above have NPT process connections

-PVDF Tees-

Mounting
Hardware

Product No.

For

Pipe Size

flow Rate Minimum
Instrument
Full Scale

Maximum
Pressure

Drop
Minimum Maximum

MHF16D2
1-1/2 inch

(50 mm)

11 6PM

(42 LPM)

380 6PM
(1439 LPM)

306PM
(114 LPM)

3 psi
(02 bar)

MHF16E2
2 inch

(63 mm)

13 6PM
(49 LPM)

410 6PM
(1552 LPM)

346PM
(129 LPM)

3 psi
(02 bar)

MHF1662
3 inch

(90 mm)
29 6PM

(110 LPM)
950 6PM

(3597 LPM)

78 6PM
(295 LPM)

ci psi
(<01 bar)

MHF16F-42
4 inch

(110 mm)
51 6PM

(193 LPM)

1585 6PM

(6001 LPM)

133 6PM
(503 LPM)

<1 psi
(<01 bar)

All PVDF tees listed above have socket-weld process connections and are directly
compatible with metric-sized PVDF piping systems such as SY6EF
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Ordering Information (continued) -- Sensor Repair Kits

• Polypropylene Flow Sensor
Repair Kit Fi-lOOl-lOl

For Model El All All flow sensor. Kit
includes new impeller, shaft, and 0-rings.

Dimensions

Sn __________"3.) ______
UiNiW.flA

RWJIROf 4QR '''
n.cw T1IRU 509
oior ,icujocr

• PVDF Flow Sensor
Repair Kit F1-1001-102

For Model Fl All 821 flow sensor. Kit includes
new impeller, shaft, and 0-rings.

a,Cflfv wvst ,. . ttr't7 tt
Worldwide Sales: European Sales: r
CLI International, Inc. GLI International Ltd
9020 West Dean Road Eastman Way. Hemet
Milwaukee, Wisconsin 53224, ? Hempstead
u S.A Hertlordshire HP2 7H8,
phone [414] 355360l Englandcfnrtla1 cc.R&i ,Wvvw Alan 9O1fl

Ii
In the h7test of enpro.rg and update,9 its equqnnt Gil resanes the n9',t to 81W watatn to equqxreit at &' tine

A Ment of the Env,tcnmenial imirumetibal Group

LCOC1NG Pei

Mounting Tee Dimensions in inches (mm)

A B
j C 0Material I'qe

Size
For Pipe With:

vc

1/2 inch
084 in (21.34

mm)
outside diameter

5.3
(135)

484
(123)

3.59

(91)

25
(64)

3/4 inch
lOSin (2667

mm)
outside diameter

53
(135)

484
(123)

359
(91)

25
(64)

1 inch
1 315in (334

mm)
outside_diameter

53
(135)

484
(123)

359
(91)

25
(64)

1-112w l9in (4826mm)
outside diameter

494
(125)

511
(130)

386
(98)

25
(64)

2 inch
2375 in (6032

mm)
outside diameter

55
(140)

558
(142)

405
(103)

306
(78)

3 inch 3Sin (889mm)
outside diameter

65
(165)

678
(172)

465
(118)

425
(108)

4 inch 4Sin (1143mm)
outside diameter

738
(187)

79
(201)

5.15
(191)

55
(140)

Cast
Bronze

1 inch
linch

NPT threads
55

(140)

45
(114)

35
(89)

p
225
(57)

1-1/4 in
1-ll4inch

NPT threads
625
(159)

475
(121)

363
(92)

225
(57)

1-112 in
1-1/2inch

NPT threads
65

(165)

50
(127)

375
(95)

25
(64)p

PVDF

1-1/2 in
1 969w (50mm)
outside diameter

40
(102)

505
(128)

3.76

(96)

259
(66)

2inch 248in (63mm)
outside diameter

483
(123)

538
(137)

378
(96)

3.2
(81)

3 inch 3543w (90mm)
outside diameter

69
(175)

69
(115)

468
(119)

4.45

(113)

4 inch
4 331 in (110 mm)
outside diameter

8.3
(211)

761
(195)

501
(127)

5.32
(135)

Model F1A11A1T (Polypropylene)
and Model F1A11B2T (PVDF) Sensors

This tee has integral reducer bushings for the listed pipe size
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PART ONE - INTRODUCTION SECTION 2-SPECIFICATIONS

Maximum Temperature:
InPVCTee... SOt (140'9 at 40 psI
In Cast Bronze Tee SOt (176°F) at 400 psI
1nPVDFTee........ 60°C(140°F)at4Opsi
In Cast Iron Tee Not applicable
In Brass Tee .. Not applicable
In Pipe with weldolet

or pipe saddle Not applicable

Maximum Pressure:
InPVCTe................ IOOpslat2S'C(77°F)
In Cast Bronze Tee 400 psi at 80°C (176°F)
In PVDF Tee... 100 psI at 25°C (77°F)
In Cast Iron Tee Not applicable
In Brass Tee Not applicable
In Pipe with weldolet

cc pipe saddle Not applicable

Measuring Range Up to 30 ft/sec. (limited to 2011./sec.
in cast bronze tee and 20 GPM in
1/2', 3/4' and V PVC tees).

RepeatibihtT
In PVC Tee of full scale
In Cast Bronze Tee *0.5% of full scale
In PVDF Tee atM scale
In Cast Iron Tee Not applicable
In Brass Tee Not applicable
In Pipe with weldolet

or pipe saddle Not applicable

Unearity
InPVCTee
In Cast Bronze Tee at lull scale
InPVDFTee
In Cast Iron Tee Not applicable
In Brass Tee Not applicable
In Pipe with weldolet

or pipe saddle ...... Not applicable

Araq4:
lnPVCTee
In Cast Bronze Tee.. of full scale from Ito 20 ftjsec.
InPVDFTee.... ......±I%otfuflscalefromlto3oftjsec.
In Cast Iron Tee.......... Not applicable

In Brass Tee Not applicable

In Pipe with weldolet
or pipe saddle.. ......Not applicable

Sensor Cable 2 conductor (plus shield). 20 ft. (6 m)

"Pipe Thread" Sensors
(Hex-Mount Style)

Models FIAI2CI (SS)
and FIAI2DI (Brass)

Not applicable
Not applicable
Not applicable
lost (221°F) at 175 psI
lost (22119 at 200 psI

Not applicable
Not applicable
Not applicable
175 psI at 105°C (22119
200 psI at 105°C (221°F)

Not applicable
Not applicable
Not applicable

of luff scale from I to 3011,/sec.
with CU supplied tee
*1% of luff scale from Ito 3011,/sec
with CLI supplied tee

of full scale from Ito 3011,/sec.
with QU supplied tee

'Temperature and pressure may be further limited by ratings of customer supplied weldolet or pipe saddle.
£Mtjfls with at least to diameters of straight pipe upstream of sensor and 5 damelers at straight pipe downstream I rain sensor.

Tee-Mount and Pipe Thread Impeller Flow Sensors -4-- Rev. 2-494

"Tee-Mount" Sensors
(Locking Pin Style)

Model FIA1 1AI(Polypropylene) Model PIAIIB2 (PVDF)

105°C (221°F) at 400 psI'

60°C (140°F) at 40 psi
lOSt (22119 at400 psi
80°C (17619 at 100 psI
Not applicable
Not applicable

Not applicable

100 psI at2St (771:)
400 psI at lost (221°F)
230 psI at 20°C (6819
Not applicable
Not applicable

Not applicable

Up to 30 ftJsec. (limited to 20 It/sec.
In cast bronze tee and 20 GPM in
1/2, 3/4' and 1' PVC tees).

of lull scale
*0.5% of full scale

of lull scale
Not applicable
Not applicable

Not applicable

at full scale
of full scale
of lull scale

Not applicable
Not applicable

Not applicable

of luff scale from I to 30 ftjsec.
*1% of full scale from ito 20 11,/sec

of luff scale from Ito 30 ftjsec.
Not applicable

Not applicable

Not applicable

2 conductor (plus shIeld), 20 ft. (6 Tn)

400 psI at 105'C(221'F)'

Up to 30 ft./sec.

Not applicable
Not applicable
Not applicable

of full scale
*0.5% of full scale

of lull scale

Not applicable
Not applicable
Not applicable

of lull scale
of full scale

of f ufi scale

2 conductor (plus shlek, 20 ft (Sm)
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PART TWO - INSTALlATION SECTION 1 - LOCATION REQUIREMENTS
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I

SECTION 1 - LOCATION REQUIREMENTS
I

Flow measurement accuracy is highly dependent on proper
location of the sensor in the piping system. A sensor located
in a pipe where it can be affected by air bubbles, sediment or
floating debris (especially stringy or fibrous material) may not
achieve lull accuracy and could become damaged. The flow
sensor is designed to operate reliably under adverse condi-
tions, but the recommendations contained in this section must
be followed to assure full measurement accuracy.

1.1 Along The Pipe Install the sensor in a straight section of the pipe where there
is at least 10 diameters of pipe length upstream of the
sensor (5 diameters when using a 1", 1-1/4", or 1-1/2" cast
bronze tee) and at least 5 diameters of pipe length down-
stream from the sensor (3 diameters when using a 1", 1-1/4"
or 1-1/2" cast bronze tee).

NOTE: Pipe bends, valves, other fittings, pipe enlargements
and pipe reductions should not be present in this
straight length of pipe.

1.2 Radially On The Pipe

For Horizontal The preferred sensor location around the circumference of a
Pipe Runs horizontal pipe is on top. If the sensor must be mounted at an

angle, it should be at least 15° above the horizontal plane.
Never mount the sensor sideways or below the pipe as sedi-
ment (sand, rust, etc.) could collect or excessive wear could
occur.

NOTE: Radialsensorlocations other than at the top of the pipe
can slightly increase impeller friction which may affect
sensor performance at flow rates below 1 ft. per sec-
ond.

For Vertical Any sensor location around the circumference of a vertical pipe
Pipe Runs is acceptable. It is recommended to mount the sensor in a pipe

which has an upward flow direction to avoid "spiraling" turbu-
lence. If this is not possible, a straightening vain can be used
to eliminate this turbulence effect.

Rev. 2-494 -5- Te-Mount and Pi Thread Impeber Flow Sensors
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PART TWO - INSTALLATION SECTION 2- MOUNTING

L SECTION 2 - MOUNTING

Mounting Tee
For Pipe

With

0.8400.D.

Dimension?

A

5.30

B

5.10

C

386

D

2.50

Material

PVC

.

1Pe

l/21n°
(21.34) O.D. (135) (130) (98) (64)
1.050 0.0. 5.30 5.10 3.86 2.50

(26.67)0.0. (135) (130) (98) (64)j 1.315 O.D. 5.30 5.10 3.86 2.50

(33.40) 0.0. (135) (130) (98) (64)

1.1/2kt
1.9000.0. 4.94 5.10 3.86 2.50

(48.26) 0.0. (125) (130) (98) (64)

21n

31$'

4k

2.375 0.0. 5.50 5.60 407 3.06

(60.32)0.0. (140) (142) (103) (78)
3.500 0.0. 6.50 6.82 4.69 4.25

(88.90) 0.D. (165) (173) (119) (108)
4.5000.0. 7.35 7.93 5.18 5.50

(114.30) 0.0. (187) (201) (132) (140)

Cast
Bronze

11$'

1-1/4 Ic

I'NPT 5.50 4.50 3.50 2.00

(140) (114) (89) (51)
1-l/4 NPT 8.25 4.75 3.63 2.25

(159) (121) (92) (57)

PVDF

1.112k,

1-1/2 Ic

1-1/2 NPT 6.50 5.00 3.75 2.50

1.969 0.0.
(165)00 (127)

5.08
(95)
i7è

(84)
£sè

(50) 0.D. (102) (129) (96) (6
2h

3m

41n

2.4800.0. 4.83 5.65 4.06 3.20

(63) O.D. (123) (144) (103) (81)
3.543 O.D. 6.90 5.69 3.46 4.45

(90)0.0. (175) (145) (88) (113)
4.331 0.0. 6.30 6.90 4.25 5.32

(110)0.0. (211) (175) (108) (135)

Tee-Mount and Pipe Thread Impeller Row Sensors -6- Rev. 2.494

2.1 "Tee-Mount" Locking
Pin Style Sensors
(Models FIA1IA1
and FIAIIB2)

This style sensor requires a special mounting tee for installa-
tion. The tee may be PVC (for 1/2", 3/4", 10, 1-1/2", 2", 3" or 4"
pipe sizes), cast bronze (for 1", 1-1/4" or 1-1/2" pipe sizes) or
PVDF (for 1 -1/2", 2", 3" or 4" pipe sizes). Refer to Figure 2-1
for mounting details when installing this style sensor.

1. Make sure sensor Is removed from tee before installing the
tee. Position tee in pipe line so that flow designation on tee
corresponds with actual direction of flow in pipe. Solder or
weld tee into pipe line.

NOTE: if tee Is to be installed in copper tubing, ft is
recommended to install threaded pipe lead-in and
exit sections of appropriate length before using
copper tubing adapters. This will keep flow distur-
bances away from the sensor.

2. Before inserting sensor into tee, apply a small amount of
silicone grease from the provided packet onto sensor
0-rings and the chamfer on inside lip of tee. Clean off any

5.25
(134)

MINIMUM
CLEARANCE
REQUIRED

FOR SENSOR
REU OVAL.

PIN

C

B

A

FIGURE 2-1

Dimensions listed In kjthes and (mm).
°This tee has Integral reducer bushings for listed pipe size.

Mounting Details For "Tee-Mount" (Locking Pin Style) Sensors
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685 82
excess grease that could get onto impeller or shaft. Align
flow arrow on sensor with flow arrow on tee and carefully
press sensor straight into tee.

CAUTION: When using a cast bronze tee or a 1/2", 3/4"
or I "PVC tee, the impeller may strike the venturi cavity
sides inside the tee it sensor and tee are misaligned.
This could damage the sensor impeller or shaft.

3. Insert locking pin through tee and sensor.

FIGURE 2-2
Installing 'Pipe Thread' (Hex-Mount Style)

Sensor Into Weldolet

FIGURE 2-3

Installing "Pipe Thread' (Hex-Mount Style)
Sensor Into Pipe Saddle

Rev 2-494 -7- Tee-Mount end Pipe Thread Impeller Flow Sensors

2.2 "Pipe Thread" Hex-
Mount Style Sensors
(Models FIA12CI
and FIA12DI)

This style sensor requires one of the following hardware items
for installation:

• 2" or 2-1/2" x 2-1/2" x 2" (cast Iron or brass) standard
mounting tee

• 2" NPT threaded weldolet

• 2" NPT threaded pipe saddle

Refer to Figures 2-2 through 2-7 for nomenclature and dimen-
sional details when installing this style sensor.

l/T—14 NPT THREAD
FOR ELECTRICAL CONI

3 3/4W
5 1/4"

TO

(2)

LABEL INDICATES
FLOW DIRECTION

HEX MOUNTING
ADAPTOR

I 1/2' IMPELLER
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PART TWO. INSTAlLATION SECTION 2- MOUNTING

1. Install mounting tee, weldolet or pipe saddle into the pipe
line. Use thread sealant on mounting tee and pipe threads
to avoid leaks. Teflon tape or pipe sealant with Teflon
(Loctite No. 59231 or equivalent) is recommended. Expe-
rience indicates that Teflon tape may not provide an ade-
quate seal, especially at higher solution temperatures.

2. Remove lock nuts from each of the three hex mounting
adapter studs. Remove the positioning collar/metal
sleeved sensor assembly from hex mounting adapter.

3. Instail hex mounting adapter into mounting tee, weldolet
or pipe saddle. Use thread sealant as described in step 1.

4. Tighten hex mounting adapter so that no stud Is aligned
with center of pipe which would later interfere with sensor
alignment.

1. The adjustment nuts on each of the three hex mounting
adapter studs must be properly adjusted so that the sensor
is mounted at the correct insertion depth.

A. When Using 2" or 2-1/2" x 2-1/2" x 2" Mounting Tee

The insertion depth when using a tee is 6.85 inches
as illustrated in Figure 2-4. Turn adjustment nuts to
achieve this distance. Secure the jam nuts against the
adjustment nuts.

Toe-Mount and Pipe Thread Impeller flow Sensors -8- Rev. 2-494

Installing Tee and
Hex-Mount Adapter

Setting
Insertion Depth

ADJUSTMENT
NUT

JAM NUT

J TOOL

JAM NUT

6.85
(174mm)

PIPE CENrER

FIGURE 2-4 FIGURE 2-5

Insertion Depth When Using Tee Insertion Depth When Using Weldolet or Pipe Sac/cite
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B. When Using 7' Weldolet or Pipe Saddle

SECTION 2-MOUNTING

685 84

Aligning Sensor
With Pipe Flow

Use the Insertion depth gauge (provided In sensor
accessOry kit) to measure the distance from the inside
wall of the pipe to the top surface of the adjustment
nuts. Turn adjustment nuts so that this distance is
3-3/4" as shown In Figure 2-5. Secure the jam nuts
against the adjustment nuts.

2. Before inserting positioning collar(metal sleeved sensor
assembly, apply a small amount of silicone grease (pro-
vided in sensor accessory kit) onto 0-rings in hex mounting
adapter. Clean off any excess grease that could get onto
impeller or shaft.

3. Make sure sensor sleeve Is dean. Insert positioning cot.
larjrnetal sleeved sensor assembly into hex mounting
adapter and align mounting holes in positioning collar with
studs on adapter. Lower sensor onto adjustment nuts.
Thread lock nuts onto studs and tighten to secure sensor.

This procedure aligns the sensor impeller directly Into the flow
path and assures that the impeller will rotate in the proper
direction (Figure 2-6).

1. Loosen two set screws in positioning collar (Figure 2-2 or
2-3) with 3/32" Allen wrench.

2. Refer to Figure 2-7 and place alignment rod (provided in
accessory kit) through sight holes in both sides of flow
sensor. Turn alignment rod until flow label arrow on sensor
is aligned with pipe flow direction (rod should be parallel
with pipe).

NOTE: If flowarrow label is missing, use small hole next
to larger sight hole for alignment Small hole
should be on inlet (upstream) side of sensor.

3. Tighten positioning collar set screws with Allen wrench.

Rev. 2-494 9 Tee-Mount end Pipe Thread Impe4I& Flow Sensors

ALIGNMENT
ROD

ALIGNMENT
ROD

FIGURE 2-6
Impeller Rotation Direction

FIGURE 2-7 Flow Alignment Details Far
"Pipe Thread" (Hex Mount Style) Sensors
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PART TWO - INSTALLA11ON SECTION 3- ELECTRICAL CONNECTIONS

1
SECTiON 3 - ELECTRiCAL CONNECTIONS 1

Electrically connect the sensor directly to the instrument or
indirectly with a junction box and interconnect cable.

NOTE: For applications involving a GLI Model 697F and long
distances, ft is recommended to locate the transmitter
within 20 feet of the sensor with the remaining distance
being between the transmitter and receiver. This at-
ran gement assures the strongest possible sensor sig-
nal by ellminating inductive pick-up which could cause
TMelectrical noise" interference with the signaL How-
ever, the sensor may be located up to 2000 feet from
the 697F transmitter if necessary.

3.1 Direct Hook-Up 1. Route sensor cable to instrument. Use a water-tight con-
nector, such as a cable feed-thru fitting, in the instrument's
cable entry hole.

2. Connect sensor cable wires to instrument in accordance
with instrument hook-up instructions.

NOTE: The sensor has pro visions to allow connectional
a standard 1/2" flexible, electrical conduit if de-
sired.

3.2 Indirect Hook-Up 1. Mount junction box (with terminal strip) on a flat surface
With Junction Box such that its cover is removable when installed.

2. Route sensor cable to junction box through a watertight
connector such as a cable feed-thru fitting.

NOTE: Keep terminal strip dry to prevent problems
caused by wet and/or corroded terminals.

3. Route interconnect cable (G LI p/n 99X1 W0980) from junc-
tion box to instrument. If cable is too long, cut it to proper
length to avoid any interference from inductive pick-up. It
is recommended to run this cable in 1/2" or larger metal
conduit for protection against moisture and mechanical
damage. Use conduit hubs where cable enters the junction
box and instrument enclosure.

NOTE: Do not nin this cable in the same conduit with
power or control wiring ("electrical noise" may
interfere with sensor signal).

4. Conned sensor and interconnedcable wires, by matChing wlors,
to juton box teminaI snip. Fasten cover onto junclion box.

5. Connect interconnect cable wires to instrument in accord-
ance with instrument hook-up instructions.

Tee-Mount and Ppe Thread Impeller Flow Sensors -10- Rev. 2-494
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These GLI flow sensors feature a six-bladed impeller that turns
at a rate proportional to the velocity of the fluid. The sensor's
RF (Radio Frequency) circuit detects the rotating conductive
element in the impeller and converts the signal to a digital
pulse-train proportional to fluid velocity. Knowing the pipe size,
the pulses can be converted to flow rate In, for example, gallons
per minute.

I
SECTION 1 - RECOMMENDED CLEANING PROCEDURE

I

The sensor must be kept reasonably clean to maintain meas-
urement accuracy. The time period between cleanings (weeks,
months, etc.) is affected by the characteristics of the process
solution and can only be determined by operating experience.
For example, a sensor operating in waste water that contains
stringy or fibrous material may require more frequent cleaning.

1. Rinse the sensor with clean, warm water.

2. Inspect the impeller and shaft. Remove any stringy or
fibrous material. Spin the impeller to verify that it turns
freely.

3. Check 0-rings and replace if necessary. The appropriate
repair kit is listed in Part Five.

4. Lightly lubricate 0-rings with silicone grease (provided In
sensor accessory kit) before reinstalling sensor. Clean off
any excess grease that could get onto impeller or shaft.

SECTION 2- REPLACING THE IMPELLER
I

The impeller assembly of the flow sensor is designed to be
easily removed and replaced for servicing or replacement of
worn parts. Refer to Figure 4-1 or 4-2 for replacement details.

1. After removing the sensor from its mounting, note the
direction of the impeller blades so that the new impeller will
be installed in the same direction of rotation.

2. Hold small diameter metal pin (provided in repair kit)

Rev. 2-494 -11- Toe-Mount and Pip.Thread Impeller Flow Sensois
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against end of old shaft and strike pin lightly with a hammer.
When approximately 1 inch of old shaft Is extended out,
use pliers to carefully pull shaft completely out. Discard old
shaft and impeller.

3. Place new impeller in slotted end of sensor with direction
of rotation as noted in step 1. Push chamfered end of new
shaft into sensor body on the side indicated In Figure 4-1
or 4-2. Ughtly strike new shaft until it is flush with sensor
body. Be careful not to damage new ceramic shaft.

4. Replace sensor into its mounting hardware:

A. "Tee-Mount" (Locking Pin Style) Sensor

PUSH CHAMFERED END OF NEW SHAFT
INTO THIS SIDE. THEN LIGHTLY STRIKE
UNTiL ShAFT IS riusH WITH
SENSOR BODY

FIGURE 4-1
'Tee-Mount' (Locking Pin Style)

Sensor Impeller Replacement Details

a. Before reinstalling sensor, remove the two 0-rings
on the sensor body and replace with new 0-rings
from repair kit. Lightly lubricate 0-rings with sili-
cone grease (provided in repair kit).

b. Align flow arrow on sensor with flow arrow on tee
and carefully press sensor straight into tee.

CAUTION: When using a cast bronze tee or
1/2", 3/4" or 1" PVC tee, the impeller may strike
the venturi cavity sides inside the tee if sensor
and tee are misaligned. This could damage the
sensor impeller or shaft

PUSH CHAMFERED END Dr NEW SHAFT
INTO THIS SIDE. THEN LIGHTLY STRIKE
UNI1L SHAFT IS FLUSH WITH
PLASTIC SENSOR BODY

FIGURE 4-2
Pipe Thread' (Hex-Mount Style)

Sensor Impeller Replacement Details

Tee-Mount and Pipe Thread Impeller Flow S.nsocs -12- Rev. 2494

0 NOTE THE WORD OIJTLET IS UPWARD

HOLD METAL PIN SUPPLIED IN REPAIR
KIT GAINST THE END OF THE SHAFT
ON THIS SIDE OF SENSOR

USE A HAMMER TO UGHTLY STRIKE PIN

0

NOTE THE FLOW ARROW POINTS UPWARD

CE) HOLD METAL PIN SUPPLIED H REPAIR
XIT AGAiNST TIlE END OF THE ShAFT
ON THIS SIDE or SENSOR

G3 USE A HAMMER TO LIGHTLY STRIKE PIN

WHEN WPROIUMATELY ONE
dCH or OLD SHAFT IS
ViSIBLE. CAREFU.LY USC
PL(RS TO pat OUT
ShAFT COMPLETELY

WHEN APPROXIMATELY ONE
INCH OF OLD SHAFT IS
VISIBLE. CAREFULLY USE
PLIERS TO PULL OUT
ShAFT COMPLETELY
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c. Insert locking pin through tee and sensor.

B. "Pipe Thread" (Hex-Mount Style) Sensor

a. Before reinstalling sensor, remove the two 0-rings
contained in the hex mounting adapter and replace
with new 0-rings from repair kit. Ughtly lubricate
0-rings with silicone grease (provided in repair kit).

b. Clean sensor sleeve and insert sensor into hex
mounting adapter. Align flow direction arrows on
sensor to correspond with actual direction of flow.
Replace lock nuts on each of the three studs and
tighten onto positioning collar to secure sensor.

I
SECTION 3-TROUBLESHOOTING

3.1 Checking Sensor A simple check can determine if the sensor is defective when

Operation the transmitter and/or indicating instrument are known to be

operational:

1. Depressurize and drain process pipe before attempting to
remove sensor.

WARNING: FAILURE TO COMPLETELY DEPRES-
SURIZE THE SYSTEM CAN CAUSE SERIOUS IN-
JURY TO THE SERVICE PERSON.

2. Remove sensor from its mounting hardware:

A. "Tee-Mount" (Locking Pin Style) Sensor

Extract pin from mounting tee. Carefully extract sensor
straight out of tee.

B. "Pipe Thread" (Hex-Mount Style) Sensor

Remove lock nuts from each of the three hex mount-
ing adapter studs. Remove sensor and its positioning
collar from hex mounting adapter.

NOTE: Do not loosen the two set screws or turn the
three adj ustment nuts. This would disrupt the
established alignment position and insertion
depth for the sensor when it is reinstalled.

3. Remove any debris which may be entangled with the
sensor impeller and shaft, especially stringy or fibrous
material. Inspect impeller blades and shaft for excessive

Rev. 2.494 -13- Tee-Mount and Pipe Thread Impeller Flow Sensors
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wear. A repair kit is available from GLI if replacement is
necessary. Refer to Part Four, Section 2 for impeller
replacement procedure and Part Five for appropriate re-
pair kit part number.

4. Position sensor as shown in Figure 2-6 and spin impeller
in the proper direction to simulate flow. The flow Indicating
instrument should respond with a reading. If not, the elec-
tronics in the flow sensor may be defective.

3.2 Customer Should service, parts or assistance in troubleshooting or repair
Assistance be required, please contact your CLI representative or the CLI

Customer Service Department:

Great Lakes Instruments, Inc Telephone: 414/355-3601
8855 North 55th Street Telefax: 414/355-8346
Milwaukee, Wisconsin 53223

—SERVICE HOURS -
Eastern CentrâI Mountain Pacific

Std. Time Std, Time Std. Time Std. Time
Monday
through

Thursday

9:00 am.
to

5:30 p.m.

8:00 ath.to ?
Y4:30 pi3t

7:00 a.m.
to

3:30 p.m.

6:00 a.m.
to

2:30 p.m.

Friday
9:00 a.m.

to
2:00 p.m.

8:00 aniWtot*
1:00 p.n

7:00 a.m.
to

12:00 p.m.

6:00 a.m.
to

11:00 a.m.

All sensors returned for repair, freight prepaid, should also
include the following information:

1. A clearly written description of the malfunction.

2. Name- of person to contact and the phone number where
they can be reached.

3. Proper return address for shipping sensor(s) back. Include
preferred shipping method (UPS, Federal Express, etc.) if
applicable.

4. A purchase order if sensor(s) are out of warranty to cover
costs of repair.

NOTE: If the sensor is damaged during return shipment
as a result of inadequate packaging, the customer
assumes responsibility for repair costs. It is rec-
ommended to use the original GLI shipping carton
or an equivalent. Also, Gb' will not accept sensors
returned for repair or repla cement unless they are
thoroughly cleaned and all process material is
removed.

Tee-Mount and Pipe Thread Impeller flow ser%son -14- Rev. 2-494
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Description Part Number

Repair Kir For "Tee-Mount" (Locking
Pin Style) Polypropylene Sensor
(Model F1A11A1) Fi-lOGI-lOl

Repair Kir For "Tee-Mount" (Locking
Pin Style) PVDF Sensor
(Model F1A11B2) F1-1001-102

Repair Kit* For "Pipe Thread" (Hex-
Mount Style) Stainless Steel and
Brass Sensors (Models Fl Al 2C1
and FIA12DI) F1-1001-103

*Each repair kit includes impeller, shaft, two 0-rings and packet
of silicone grease.

Rev. 2-494 -15- Tee-Mourn and pipe Thread Impeller Flow Senson
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WARRICK
CONTROLS
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INSTALLATION OF WARRICK SERJES 16M CONTROLS

This bulletin should be used by experienced perU
sonnet as a guide to the installation of series
iBM controls. Selection or Installation of equip.
men! should always be accompanied by compe-
tent technical assistance. We encourage you to
contact Warrick Controls, Inc. or its represen-
tative it further information is required.

SPECIFICATIONS
CONTROL DESIGN: Solid state components
enclosed in clear Lexan plug-in style housing.
Housing carries no NEMA rating.
CONTACT DESIGN: SPDT(1 form C): one normal.
ly open (N.O.) and one normally closed (N.Cj,
nan-powered contacts.
CONTACT RATINGS: bA S 120, 240 VAC
resistive, 1/3 H.P. 120, 240 VAC.
CONTACT LIFE: Mechanical - 5 million opera-
tions. Electrical - 100,000 operations minimum at
rated load.
SUPPLY VOLTAGE: 24,120 or 240 VAC models,
pIus 10%, minus 15%, 50/60 Hz.
SUPPLY CURRENT; 120, 240, 24 VAC, Relay
energIzed 4.4 VA.

SECONDARY CIRCUIT: 12 VAC RMS voltage on
probes, 1.5 mull-amp current.
SENSITIVITY: Models operate from 0-1,000,000
OHM maximum specific resistance.
TEMPERATURE: -40 to 150 degrees F. ambient.
TERMINALS: All connections #6.32 screw type
terminals with pressure clamps.
TIME DELAYS: Standard, .5 seconds on rising
level.
LISTING: U.L. tisted, Industrial Motor Control
(508).

! " — DIMENSIONAL DIAGRAM
•—

.
h.r.nci aw'

.&,O. —— 1C—'

-'

I

LJH

- -

-

INSTALLATION
1) Install octal socket in appropriate enclosure
using two (2) #6 or #8 metal screws.
1A) Install rail mount socket on appropriate rail
(DIN mount) in appropriate enclosure.
2) Wire control per wiring diagram, following
N.E.C. and local codes.
3) install control module in socket.

SENSITIVITY CHAR. SENSITIVITY (KOHMS) DISTANCE (PT)

A or K 4.7 10,000
B or L. 10 5,700
C or M 26 2,200
DorN 50 1,075
EorP 100 570

ForR 470 270

GorS 1,000 38

* Based on typo MTWor THHN wIre, #14 or #16 Awg.

MODEL NUMBER DESIGNATION

TIma Dalay: (decreasing laval) 1-20 sec.

Time Quay (ln.raaSInQ level) 1-20 SeC.

Optional Character:

Enclosure: Q-rione. 1-NEMA 1, a.NEPAA 4, 7-NEMA

7, 12-NU.IA 12.

Socket Style: A-SPlN octal. 8.8-PIN DIN mount.
M-none. moOUie only.

Supply Voltap:
1-I2OVAC. 2-24OVAC. 3-24VAC.

Modelsensitivity: Direct 1r4.IK. s-sotc CZ5K.
c-iaoK, P.470K, G-1M, Inverse K-4 1K.

1-10K, M-26K, N-SaX, P-lOOK. R-410K. SlM

SERIES 16M CONTROL/module

SENSITIVITIES VS MAXIMUM
PROBE WIRE DISTANCE

USE COPPER iS0ii5C WIRE ONLY TOROUE TO 20 1NC14.POUMDS.
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OPERATION OF WARRICK SERIES 16M CONTROLS

OPERATION
Direct Mode; Single Level Service; When the
liquid rises to the electrode on terminal 3, the
control energizes, changing state of the load
contacts. (LED will be lit). The control remains
energized until the liquid level recedes below
electrode on terminal 3. The control then
de-energizes, (LED will not be lit) returning load
contacts to original state.
Inverse Mode, Single Level Service: Control
energizes with power, changing the state of the
load contacts. (LED will be lit). When the liquid
rises to the electrode on terminal 3, the control
de.erierglzes, returning load contacts to shelf
state. (LED wIll not be lit). The control remains
dc-energized until the liquid level recedes below
electrode on terminal 3, the control then
energizes.
Direct Mode, Differenilal Service: When the liquid
rises to the electrode on terminal 3, the control
energizes, changing the state of the load
contacts. (LED will be lit). The control remains
energized until the liquId level recedes below
electrode on terminal 4. The control then
de-energizes, (LED will not be lIt) returning load
contacts to original state.
inverse Mode, Differential Service: Control
energizes with power, (LED will be lit) changing
the state of the load contacts. When the liquid
rises to the electrode on terminal 3, the control
de-energizes, returning load contacts to shelf
state. (LED will not be lit). The control remains
de-energized until the liquid level recedes below
electrode on terminal 4. The control Then
energizes.

OPTIONAL:
Time Delays: With time delay on increasing level,
the liquid must be in contact with the shod
electrode for the full duration of the time delay
before control will operate. With delay on
decreasing level, the liquid must be below long
electrode for the lull duration of the time delay
before control will operate. In single level service,
3 and 4 termInals must be Jumpered together to
achieve time delays on both increasing and
decreasing levels or just decreasing level.

srai 4237 Normandy Court Royal Oak. Ml 48073 - Telephone 313/545-2512 PAINTED IN u.s_A

A.C, SUPPtY44
WIRING DIAGRAM

'NOTE
LOAD CONTACTS
AM NQN.POWEflSD
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I

T*n UP MraLuc MAY BE USEb
INSTEAD OF REcEREr4cE PROSE.

USE H' AND Q CONNECTIONS
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Master Meter, Inc.
1 1/2" to 12" MMT Turbine Meters

AWWA Standard
Meets or exceeds all sections of
AWWA Standard C-701, Class II
Turbines, most recent revision.

Description
Main cases of durable waterworks
bronze for 1 1/2" to 8", and cost-
effective cast iron for 10" and 12",
provide performance, strength and
endurance. A nylon inlet flow
straightener conditions flows for
measurement and screens larger
debris. The meters' streamlined flow
patterns provide low head loss,
reducing the energy required for water
delivery. All MMTs incorporate flanged
ends.

685 93

High strength, precision molded polypropylene rotors insure high accuracy and long
service life. MMT Turbines are designed to minimize the net gravitational and buoyant
forces on the rotor. The low loads mean high accuracy at lower flows, extended flow
ranges to allow meter downsizing without accuracy loss, and lower bearing wear for
extended life

Applications
Designed for cold, clean water utility and industrial installations where flow variations
are in a 100:1 range.

Register

Options
Standard: meter-mounted register with mechanical odometer.
DIALOG® System: for automatic electronic reading.
Electrical Output: for remote totalization.
Rate of Flow: for remote flow rate data or input to 4-20 mA output unit.

Registration Units
Registration available in U.S. gallons, cubic feet or cubic metres.

Register Sealing
All registers are permanently sealed, with a stainless steel base and wrap-
around gasket to prevent intrusion of dirt or moisture. Direct read and DIALOG
System registers incorporate a tempered glass lens.

Meter Qpating Characteristics & Dimensions

http://www.inastermeterinc.coml21 2turb.html 12/14/99
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1 1/2" to 12" MMT Turbine Meters
Meter Operating Characteristics & Dimensions

I
Meter Size

I

ICharacteristic/Dimension 1 1/2" 2" " 4" I

Operating Range (±1 1/2%) [gpm] 3-6 II -350 (5 - 5301 I - 13501
JContinuous Operating Range [gpm] 3-120 }I -200 II -400119- 10001
[LowFlow(gpm) 2.5 3 4 fl 8

IMaximum Intermittent Flow [gpm] 160 II 350 530 ii 1350
jMaximum Working Pressure (psi) 175 175 II 175 175

MaximumWorkingTemperature(°F) 120 120 120 120

jLength (inches) II 10 10 ft 12.2 14.2

Heightnches) 6.7 jJ 8.6 9.6 10.2

Height bottom to center line (inches) 2.2 2.9 3.8 4.4

IWidth (inches) II 5.3 II 5.9 7.6 9.2

Weight(pounds) 15.6 24 IL42 I

RegisterCapacity (millions) - U.S. Gal.fl 100 100 100 ii 1,009 I
Register Capacity (milUons) - Cu. Ft 10 10 10 100

Maincase Material II_Bronze_j Bronze jBronzej Bronze

Flanges l1tI lEllipticall Round Round

I Meter Size
I

Characteristic/Dimension 6" 8" 10" 12"

Operating Range (±1 1/2%) [gpmj 1125- 2700j - 3500j j60 -650011180- 8800j
IContinuous Operating Range [gpm] 1125 -_23001)35_-_27001160_- 330011180 -44001

Low Flow(gpm) ) 20 27 44 50

Maximum Intermittent Flow [gpmj 2700 3500 6500 8800

IMaximum Working Pressure (psi) 175 175 - 175 II 175

Maximum Working Temperature (°F) 120 fl 120 120 120

Length (inches) 18.3 20.3 18.0 20.0

Height (inches) 12.8
)

13.5 17.5 18.6

JHeight bottom to center line (inches) II 5.6 6.4 8.1 9.2

Width (inches) 11.2 13.7 16.2 18.4

Weight(pounds) 108 H 140 167 II 211

jRegister Capacity (millions) - U.S. Gallonsi 1,000 10,000 10,000 10,000

IL 100 II
1000 1000 1000IRegister Capacity (millions) - Cu. Ft.

http://www.mastermeterinc.coml2 1 2ocd.html 12/14/99
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)

ILL NO. NAME OF PART

1 MaIn Case-Flanged
1A Main Case-Threaded
2 End Strainer
3 Regulator Screw
4 Regulator Cap Gasket
5 Regulator Cap
6 Measuring Chamber
7 Rotor with Magnet
S Spacer
9 Pressure Plate

10 Cover Gasket
11 Pressure Ring
12 Cover Slide Ring

*13 Register
14 Register Box
15 Upper Register Cover

Gasket
16 Register Slide Ring
17 Lid-Brass
18 LidPln
19 CoverlRing

'13

12

•11

10

9

a

1 9A Cover Ring Assembly
([ncludes #17, 18, 19)

7

*Specify registration:
U.S. Gallons Cubic Feet Cubic Meters
Part Prices F.O.B. Longview, Texas



FLOW EQUALIZATION SYSTEM

• Equalization Tank
• Equalization Tank Transfer Pump
• Level Switch
• Overflow Sump Pump
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INDUSTRIAL PRODUCTS
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READ THIS MANUAL - WARRANTY INFORMATION INCLUDED
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WARNING: it is the installer's responsibility to follow all appropriate NFPA,
OSHA, and governmental safety precautions. The following information has
been provided as guidelines for tank use and installation. It does not address
safety issues which may be present at specific tank installation sites. Use
appropriate safety practices when handling any tank and/or using heavy
equipment.

1. TANK LOADING, UNLOADING, AND POSITIONING

11 HORIZONTALTANKS

111 Tanks shall be wrapped if ordered by the customer.

1.1 2 Tanks should be hand carried, moved with a handling cart, or moved with a forklift with protected
or rounded fork extensions (to prevent sharp forks from damaging tanks and to provide adequate
support for the tank as it is being moved).

1.1 3 Tanks should be loaded and unloaded from a horizontal position in the truck with a minimal
amount of sliding. The tank shall be hand camS, moved with a handling cart, or moved with a
forklift with protected or rounded fork extensions to minimize sliding.

11 4 Tanks should be loaded or unloaded from a dock of proper height or with a forklift with protected
or rounded fork extensions. NEVER drop a tank off of a truck onto the ground since this may
damage the tank and void the warranty.

11.5 Upon pmvpl at the destination, the ourchaser and/or his agent shall be responsible for inspection
for damaQe in transit. If damage has occurred or Darts are missing, the purchaser should
document this on the bill of lading, file a claim with the camer and notify the manufacturer pror to
puffing the tank into service,

1.2 SMALL VERTICAL TANKS (LESS THAN 2000 GALLON CAPACITY)

1.2 1 Tanks shall be wrapped if ordered by the customer

1.2.2 Tanks should be hand carried, moved with a handling cart, or moved with a forklift with protected
or rounded fork extensions (to prevent sharp forks from damaging tanks and to provide adequate
support for the tank as it is being moved).

1.2.3 Tanks should be loaded and unloaded from a honzontal or vertical position in the truck with a
minimal amount of sliding. The tank shall be hand camed, moved with a handling cart, or moved
with a forklift with protected or rounded fork extensions to minimize sliding.

1.2 4 Tanks should be loaded or unloaded from a dock of proper height or with a forklift with protected
or rounded fork extensions. NEVER drop a tank off of a truck onto the ground since this may
damage the tank and void the warranty.

1.2.5 Upon arrival at the destination the ourchaser and/or his poent shall be responsible for inspection
for damage in transit, If damage has occurred or parts are missing, the ourchaser should
document this on the bill of lading, file a claim with the carrier and notify the manufacturer pngr to
puffing the tank into service,

'1
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1.3 LARGE VERTICAL TANKS (GREATER THAN OR EQUAL TO 2000 GALLONS)

1.3.1 Tanks shall be wrapped if ordered by the customer.

1.3.2 Tanks should be moved, loaded, and unloaded in a horaontal position with a forklift with protected
or rounded fork extensions, or with a crane with a spreader bar and 2 slings of appropriate size
positioned on each tank as shown in Figure 1.1. NEVER drop a tank off of a truck onto the
ground since this may damage the tank and void the tank warranty.

PRERLY tIZEO NYLON SLINGS ARE RECDt1EO
INSTEAD OF CABLE ((AtE CAN CALE
SCRATOES IN TEE PE TAlC)

USE PROFER RWIPG TEOtUO.ES TO
DESIGN AND SET-IF SPEADER BAR

PITID'i SLINGS 5' - 30 IN FRail
TAlC KM.CKLE RADIUS'

Figure 1.1

N 4iiIG BJIC tYtD) UG2 L!FTDG
stt'n we cjctpc FOIlED WC S zriia.
1.4.1 RR i iIQTLD(

1.3.3 Tank lifting lags are intended for moving the tank from a horonthl position to a vertical position
from a firm surface. Lifting tugs should not be used to load or unload tanks from trailers.
This is a dangerous situation since the tank could roll off of the shifting trailer surface as
the load is being moved.

1 3 4 After the tank has been placed on a firm, level surface in a horizontal position, the lifting lags may
be used to erect the tank in a vertical position on an appropriate support pad The tank should be
ifted using a symmetrical arrangement of tugs to disperse the load evenly throughout the tank. A
minimum of 4 lugs should be attached with equal length cables using straight devises wrth 1"
diameter pins on all large vertical tank sizes except 142' diameter tanks 142" diameter tanks

2
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require 3 lugs to be attached with equal length cables using straight devises with ? diameter
pins AU tanks should be positioned with 2 lags closest to the ground prior to lifting the tank to the
vertical position. Refer to Figure 1.2 for additional information.

CitE mcw€

- 14? DIAIEIEQ Isit Exue.E
0 [AtE D1€CTIDG MO
PFEQ 14* LIFTIPG PI11D4

I MiNIPUI '4] 0 uLS
I to ATTA&EOIO

LIFT Tif Tilt sav
4
4
4

3

'—LIFTPG LiZ
FM4 LIFTIIC WACE CJOI

Figure 1.2

1.3.5 Upon arrival at the destination, the purchaser and/or his agent shall be responsible for inspection
for damaoe in transit If damage has occurred or Darts are missing, the purchaser should
document this on the bill of lading. file a claim with the carrier, and notify the manufacturer oror to
puffing the tank into service.

1 4 INSULATED TANKS (ADDiTIONAL INSTRUCTIONS)

1.4.1 Insulated tanks must be moved with devices that have large padded contact surfaces to prevent
damage to the foam insulation. NEVER allow the tank to drop or roll on rough surfaces as
this may damage the foam Insulation. When transporting foam insulated tanks, use a 30' wide
PE sheet 1/4" or more thick conforming to the curvature of the insulated tank as banding supports.
This will assist in decreasing the stress on the foam caused by the banding straps.

2. PRE-INSTALLATION NOTES

2.1 TANK OPERATING CRITERIA

2.1.1 TEMPERATURE - All standard SIl tanks are designed for a maximum continuous service
temperature of 1000 F. Service temperatures greater than 100 F reduce the strength of the tank.
Applications with temperatures greater than 1000 F require greater wall thickness to
accommodate this reduction in strength. Please consult factory for applications with service
temperatures greater than 1000 F.

2.1.2 PRESSURE - All standard Sil tanks are designed for use at atrnosphenc pressure. Pressure or
vacuum situations can cause excessive deformation or damage to the tanks. Please
consult factory for applrcabons which may develop pressure or vacuum situations.
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21.3 CHEMICAL COMPATIBILITY - Suitability of the tank assembly (tank, fittings, gaskets, etc.) for
storing a particular chemical mustbe confirmed by chemical data (this should have been done by
the tank distributor or the end user pnor to placing the tank order). However, changes to the tank
(i.e tank accessories, or the service of the tank) can occur. Please consult the factory with any
questions.

2.1.4 LOCATION REQUIREMENTS - There may be location requirements which should be considered
prior to placing the tank into service. Some items to consider are: secondary containment
locating the tank in a flood plain; locating a tank in an area where seismic or wind forces may be
expenenced; and heat from surrounding equipment It is the responsibility of the end user to
ensure that all location requirements have been taken into consideration. Check for all
federal, state, and local regulations that may apply to the tank installation. A thorough evaluation
of the proposed tank location prior to tank installation is recommended

2.2 FOUNDATIONS AND SUPPORTS

2.2.1 Vertical fiat bottom tanks should be positioned on a concrete pad providing adequate support and
a method to attach a tank restraint system. Concrete pad design must be completed by the
construction site engineer based on the specific application.

2 2 2 Cone bottom or horizontal tanks require specificafly designed support structures. Inadequate or
improperly designed support structures may cause premature tank failure. Therefore, any
support structure that is not of Sit manufacture must be approved by $11 in writing or ALL
WARRANTIES WiLL BE VOIDED.

2.3 TANK FITTINGS AND CONNECTIONS

2.3.1 Tank fittings are not typically left installed in the tank since road vibrations, temperature changes,
and shipping damage may cause fitting damage and leaks. Customer job site fitting installation
insures proper gasket compression and minimizes fitting damage potential. Some distributors sell
or install their own tank fittings or accessories. These fittings or accessories are not
warranted by $11.

2.3.2 All tank connections must have adequate provisions for tank expansionlcontraction due to
temperature and load changes. These provisions should allow 4% dimensional movement Rigid
piping must not be directly connected to tank outlets. 811 strongly recommends using expansion
joints for all tank connections. The use of rigid Diping or the failure to provide for
the expansion of the tank will void alt warranties.

2.3.3 FIUING INSTALLATiON GENERAL GUIDELINES - If fittings are to be customer dnlled and
installed, there are some general installation guidelines which may be helpful.

2 3.3 1 LOCATION - It is very important that fitting location be carefully considered prior to cutting any
holes 511 recommends (fitting size dependent) a 6" minimum centerline height for fittings
on tanks less than 3000 gallons with the fitting gasket at least 1-112" above or below the
end of any tank knuckle radius. SlI recommends (fitting size dependent) a 9" minimum
centerline height for fittings on tanks 3000 gallons or larger with the fitting gasket at least
3" above or below the end of any tank knuckle radius. SIt recommends locating all fittings
so gasket seal areas do not go through any tank flange lines or any molded-in tank feature
(i.e. gallonage markers, logos1 ribs, edges of tank flats, etc.). Fittings must be located to
avoid interference with be-down devices and to allow for tightening of fittings nut(s) Mark all of
the proposed fitting locations with a marker Re-inspect all of the locations prior to cutting any
holes

4
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2.3.3.2 TOOLS - It is very important to obtain the correct tools before attempting to install any tank fitting.

Tools you Will need for installing tank fittings properly include:
Marker for laying out holes
lape measure, straight edge, plum-bob (to align fittings meant to be aligned). etc.
1/2" dnll motor

hole saw sized to the O.D. of the fitting body if bulkhead style (see section 3.1, and 3.2).
hole saw sized to the l.D. of the fitting flange hole or the same size as the fitting's size if flange
style (see section 3.3, and 3.5).
Drills for any bolt holes (size +1/16" larger than the size of the bolts)
oeburring tool (a drum sander and 150- 220 gnt sandpaper may also be used)
Wrenches (adjustable, sockets, strap wrench, etc.)

2.3 3.3 PROCEDURE
1 Disassemble the fitting and use it as a final location check as noted in 2.3.3.1.
2. With the center hole marked, cut the tank hole using the correct size hole saw (see 2.3.3.2).
3. If the fitting is a flange style (see section 3.3 and 3.5) then mark one of the bolt holes using

the outer flange. The bolt holes should be onented so the bolt holes straddle the pnncipal
centeiline of the tank. With the hole correctly located and marked, dnll the bolt hole.

4. Temporanly install one bolt and position the flange over the main fitting hole.
5 Mark the bolt hole opposite the bolt hole already drifted and drill that bolt hole.
6 Temporanly install another bolt and drill the remaining bolt holes using the flange as a guide
7 With all of the fitting's holes drilled, gently deburr the hole(s) with the debumng tool. Do not

put any nicks or scratches into the tank. Sand any nicks or scratches out with sandpaper
greater than 120 grit.

8. Clean away any debris from the sealing surface of the tank.
9. For tanks greater than l/T thick, measure the tank wall thickness. If the wall thickness is

not consistent within 1/32' around all of the fitting hole(s), some sanding on the inside of
the tank wall will be necessary. This must be done careftilly and as little as necessary. The
purpose of the sanding is to make the wall thickness even, not to create a flat on the tank
wall. The final finish sanding should be done with greater than 120 gnt sand paper
(preferably 220 grit).

10. With all of the fitting's hole(s) prepared, install the fitting using the instructions from the
appropnate section (3.1, 3.2. 3.3, or 3.5). The inside tank wall surface must be clean and
smooth at time of fitting installation.

2.4 TESTING AND FINAL INSPECTION

2.4 1 After all fittings are installed and all connections to the tank have been made, fill the tank with
water and hold for at least S hours to identxi any leaks. A record of the water pre-test must be
submitted to SII to validate the tank warranty.

2.5 ACCESSORY PARTS

2.5.1 Vanous parts must be packaged separately to prevent damage during transportation. These
parts are usually bagged or boxed to prevent loss or damage. Some parts may be shipped inside
of the tank.

3. FITTINGS

NOTE: The following installation instructions assume the tank has been
predrilled and prepared for fitting installation by the factory. See section 2.2 for
general tank fitting information if a fitting is to be installed without a factory

5
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prepared location. Prior to installing fittings, check the sealing surface for debris
and/or scratches which could cause leakage.

3.1 THREADED BULKHEAD FITTiNG

3.1.1 Remove the nut (C) from the fitting body (A) and gasket(S) See Figure 3.1 for part identification.

3.1.2 Working from inside the tank, slide the fitting body (A) through the hole in the tank. The gasket
(B) should be between the fitting body flange and the inside tank wall, Install the nut (C) on the
fitting threads protruding on the outside of the tank.

3 1.3 To obtain proper gasket compression for bulkhead fitting installation, tighten the fitting nut hand
tight (check to see if it engages the tank wall). Tighten the nut an additional 3/4 turn for fittings
less than 1 in., or 1/3 turn for fittings 1 in. or larger. A light lubricant, such as PAM cooking spray.
is recommended to prevent thread seizing on bulkhead fittings. Inspect the gasket to make sure it
is fully contacting the inner surface of the fitting body flange and the inside tank wall. Gasket
compression should be between 25 - 50%. Recheck fitting tightness periodically.

32 SELF-ALIGNING THREADED BULKHEAD FITTiNG

3.2.1 Follow the same procedures as detailed under threaded bulkhead fitting installation steps
3.1.1 - 3.1.3.

3 2.2 Piping should be installed into the fitting ball with an appropriate thread sealant (i.e. Teflon® pipe
sealant). Adjust the piping to the required angle (within the limits of the fitting) When the piping
has been located as required, tighten the PVC ball retainer nng located on top of the PVC bail.

33 BOLTED FLANGE FITTING

33 1 The bolted flange fitting shall be constructed with 2 ea. 150 lb. flanges (Cl and C2), 2 ea 150 lb
flange gaskets (Dl and D2) (if used for a tank with less than a 0.75" thick wall at that fitting
location), the correct number of full threaded bolts (A), bolt gaskets (B), fiat washers (E), lock
washers (F), and hex nuts (G) for the flange specified. NOTE: If the tank wall thickness is greater
than or equal to 0.75", the inner flange (Cl) and the inner flange gasket (Dl) will not be provided
since they are not necessary for proper fitting function. Refer to Figure 3.2 for part identification

31.2 Disassemble the fitting as shipped by removing the bolt's hex nuts, lock washers, flat washers,
outer flange, and outer flange gasket Locate the fitting hole on the inside of the tank and insert

6
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the bolts (still installed on the inner flange and inner flange gasket if these items are necessary)
through the drilled holes in the tank. Place the outer flange gasket over the Dolts on the outside
surface to the tank. Place the outer flange over the outer gasket and Dolts. Install the fiat
washers, lock washers, and hex nuts on the bolts. Check to make sure the fitting assembly
appears as shown in Figure 3.2.

ICTE TIE INtER RAPCE *tC
FLØCE GASKET ARE DITTED
Di F!TTDCS PLACED IN VAtS
TNICKPESSES ZATER THAN

ElM. TO 0 75'

3.3 3 To obtain proper gasket compression, bghten all the fitting nuts hand tight with a deep socket
using the bolt tightening sequence shown until the gaskets engage the tank wall and the lock
washers are compressed. Tighten each nut an additional 3 turns (2 turns if the inner flange and
gasket are not utilized) using the same sequence (do not tighten more than 1 turn at a time) A
light application of lubncating oil is necessary to prevent thread seizing on S.S bolts. Gasket
compression should be between 25 - 50%. Recheck fitting tightness periodically.

34 BOLTED DOUBLE WALL FLANGED FITTING

34.1 The bolted double wall flange fitting shall be constructed with 1 ea. 150 lb. flanged fitting body (C),
1 ea. 150 lb. flange gaskets (D), 1 ea. 150 lb. flange ring (E). the correct number of full threaded
bolts (A), bolt gaskets (B), fiat washers (F), lock washers (G), and hex nuts (H) for the flange
specified. Refer to Figure r part identification.
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3.4.2 Disassemble the fitting as shipped by removing the bolts hex nuts, lock washers, flat washers,
and flange ring. Locate the fitting hole on the inside of the tank and insert the bolts (still installed
on the flanged fitting body and flange gasket) through the drilled holes in the tank. Place the
flange ring over the bolts. Install the fiat washers, lock washers, and hex nuts on the bolts. Check
to make sure the fitting assembly appears as shown in Figure 3.3.

3.4 3 To obtain proper gasket compression, tighten all the fitting nuts hand tight with a deep socket
using the bolt tightening sequence shown until the gasket engages the tank wall and the lock
washers are compressed. Tighten each nut an additional 2 turns using the same tightening
sequence (do not tighten more than 1 turn at a time). A light application of lubricating oil is
necessary to prevent thread seizing on S.S. bolts. Gasket compression should be between
25 - 50%. Recheck fitting tightness periodically.

3.5 BOLTED STAiNLESS STEEL FITTiNG

3.5.1 The bolted stainless steel fitting shall be constructed with 1 ea. inside flange with studs (A). 2 ea.
fitting gaskets (5), 1 ea. outside flange (C). and the correct number of lock washers (D), and hex
nuts (E) for the fitting specified. Refer to Figure 3 4 for part identification.

Figure 3.4

3.5 2 Disassemble the fitting as shipped by removing the hex nuts, lock washers, outside flange and
outside flange gasket Locate the fitting hole on the inside of the tank and insert the fitting's studs
through the dnlled hales in the tank. A gasket (B) should be between the inside fitting flange and
the inside tank wall. Place the outside flange gasket and outside flange over the studs on the
outside surface of the tank Install the lock washers and hex nuts on the studs. Check to make
sure the fitting assembly appears as shown in Figure 3.4.

3.5.3 To obtain proper gasket compression, tighten all the fitting nuts hand tight with a deep socket
using the bolt tightening sequence shown until the gasket engages the tank wall and the lock
washers are compressed. Tighten each nut an additional 1-1/4 -2 turns using the same
sequence (do not tighten more than 1 turn at a time). Do not apply more than 15 ft - lbs of
torque. A light application of lubncating oil is necessary to prevent thread seizing on S.S bolts
Gasket compression should be between 25 - 50%. Recheck gasket tightness periodically.

36 SNYDER UNITIZED MOLDED OUTLET - (SUMO) (PATENT NO. 5,374,026)

3.6 1 The SUMO fining shall be constructed with 1 ea. smaller o-nng (A), 1 ea. larger o-nng (B), and 1
ea. SUMO adapter (C). Refer to Figure 3 5 for part identification NOTE - The tank is shipped
with a shipping stabilizer installed in the SUMO outlet. NEVER move the container without
the shipping stabilizer installed.
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3.6.2 Once the tank has been properly placed on its foundation, remove the shipping stabilizer and
clean away any dirt or debris from the SUMO outlet threads and 0-ring seats. Use only a soft
moist cloth. NEVER USE A TOOL THAT COULD SCRATCH THE 0-RING SEATS.

3 6.3 Install the smaller 0-ring inside the SUMO molded-in fitting. Make sure it is placed in the o-nng
seat area evenly. Carefully sti'etch the larger 0-ring enough to install it on the SUMO adapter.
The o-nng may be lubricated wtth a suitable lubricant such as water. Screw the adapter in until
the step on the adapter is flush wtth the tank wall. Do not over-torque the adapter (25 ft. - lbs. of
torque maximum). Figure 3.5 shows a sectional view of an assembled SUMO fitting

3.6.4 Once the SUMO adapter is installed, other components may be attached to the adapter. A union
or flange adapter with a flexible expansion joint should be installed as close to the tank as
possible to allow for future disassembly

3 7 SIPHON TUBE FITTINGS

3.7.1 Siphon tubes may be added to the fittings specified in sections 3.1. 3.3, 3.4, and 3.5. Siphon
tubes shall be customer installed with the tank in a vertical position after fitting installation.

3.7.2 pvc and cvc siphon tubes need to be so Went welded with the proper solvent cement into the
socket of a previously installed fitting. Threaded siphon tubes need to be threaded in place with
Teflon® pipe sealant applied to the threads pnor to the fitting being installed.

SIPI-CN TUBE CTCHEO END

SECTIONAL ENO (INSIDE OF TANK) VIEW

Figure 36
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3.7.3 Siphon tubes should be located with the cut notch corner in close proximity of the floor of the
tank for maximum drainage, and the siphon tube tilted to the side of the fitting. Refer to Figure 3.8
for proper placement of the siphon tube in the tank.

4. TANK ATTACHMENTS

4.1 U-VENTS

4.1 1 Standard u-vents are constructed from schedule 40 PVC and are provided with a loose male
adapter. This allows the u-vent to be cut to the desired height A threaded or solvent welded
socket fitting can be used.

4.1.2 When installing the u-vent in a PVC solvent weld socket fitting, solvent weld the u-vent with the
proper solvent cement in the desired position into a previously installed fitting. If the u-vent is to
be used in a threaded fitting, solvent weld the male adapter provided to the u-vent and instali the
u-vent assembly into a previously installed threaded fitting. Refer to Figure 4.1 for an exploded
illustration of this assembly.

TICEAQ EC1iDi W#tE

Figure 4.1

a-
ct .ECTtD( bue.E

4.2 DOWN PIPES - EXTERNAL AND/OR INTERNAL

4.2 1 Down pipes are shipped loose and have been cut to size to meet customer specifications All
down pipes shall be supported at 5 ft. maximum intervals with the support structures provided.

4.2.2 Assemble the piping loosely using Figure 4.2, the guidelines detailed below, and the customer
approved tank drawing to ensure all parts are present and cut to meet the customeras
requirements. As soon as all parts have been checked, assemble the parts with solvent weld
cement and/or threaded connections as shown in Figure 4.2.

4 2 3 Assemble and install support structures as shown in Figure 4.2 (without the saddle clamp cover
caps and clips). Make sure the support clamp onentation is correct (with the small width of the
wedge toward the top of the tank) and that the plugged support pipes are installed with the
plugged end as close to the support fitting as possible Assemble and install piping as per the
customer approved drawing As piping is being installed on the tank, lock it in place with the
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saddle clamp cover caps and clips provided (make sure that the sealing 0-ring is in the proper
position as the pipe is positioned into the saddle support body). Seal all threaded pipe
connections with Teflon5 pipe sealant and connect solvent weld sockets with solvent cement

4 3 FLEXIBLE SIGHT LEVEL GAGES

4 3.1 Sight level gage assemblies are shipped loose and have been cut to size to meet customer
specifications. Sight gages may be ordered with either no valve, 1, 2, or 3 valves. Please refer
to the customer approved drawing to determine the number of valves required.

4 3 2 Using the assembly drawings shown in Figure 4.3, venfy that all parts are present and assemble
the unit per the appropnate drawing Seal all threaded pipe connections with Teflon5 pipe sealant.
Gallonage decals may be purchased as separate items and customer applied to the tank to assist
in indication of tank gallonage. NOTE - Gallonage decals are not available for all tank sizes.
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4.4 REVERSE LEVEL SIGHT GAGE

4.4 1 The component parts (except the rope) have been cut to meet SD and customer specifications.
The sight gage shall be supported at 5 ft. maximum intervals with the support structures provided.

4.4.2 Assemble the piping loosely using Figure 4 4, the guidelines detailed below, and the customer
approved tank drawing to ensure all parts are present and cut to length. As soon as all parts have
been checked, assemble the parts with solvent weld cement and/or threaded connections as
shown in Figure 4.4. NOTE - Do not use solvent weld cement on the outside joints indicated in
Figure 4.4. 511 recommends periodic inspection of the rollers in the tee assemblies and the rope
to ensure proper operation of the gage. If it is a requirement to seal these joints, a silicone based
caulking should be sufficient
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4 4 3 Assemble and install the support structures as shown in Figure 44 (without the saddle clamp
cover caps and clips) Make sure the suoport clamp onentation is correct (with the small width of
the wedge toward the top of the tank) and that the plugged support pipes are installed with the
plugged end as close to the support fining as possible Make sure that the indicator board has
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been installed over the outer pipe supports as shown in Figure 4.4. Assemble and install piping
as per the customer approved drawing. As piping is being installed on the tank. lock it in place
with the saddle clamp cover caps and clips provided (make sure that the sealing 0-ring IS in the
proper position as the pipe is positioned into the saddle support body). Seal all threaded pipe
connections with Teflon® pipe sealant and connect solvent weld sockets with the correct solvent
cement (except the joints as noted in Figure 4.4).

4.5.4 With the inner and outer tank pipes in place, connect the rope provided to the tank float (This is
accomplished by threading the rope through the center hole in the float and out one of the side
holes, double knotting the rope, cutting off any excess material and pulling the rope back so the
knot holds under the center hole.) and lower it into the inner pipe as shown. Thread the rope
through the tee assemblies and the connecting pipe as shown. At this point the float should be at
the bottom of the tank, the tee assemblies and connecting pipe should be assembled and sitting
off at an angle from the outer clear 2" PVC pipe. With the rope threaded through the outer tee
assembly, attach the rope to the indicator in a position parallel with the zero mark on the indicator
board. (This is accomplished by threading the rope through the center hole in the indicator,
double knotting the rope, checking the indicator position, adjusting as necessary and cutting any
excess material protruding from the bottom of the indicator.) Put the indicator into the outer clear
2" PVC pipe while swinging the tee assemblies and connecting pipe into position. With all piping
and tee assemblies installed, install the 3" Pvc pipe plugs. During the tank hydrotest and first
operations of the tank, check the gage for proper level indication and adjust as necessary.
NOTE - This is a gallonage indicator and is not intended as an accurate measuring device.

45 FLANGE ADAPTERS

4.5 1 Standard flange adapters are constructed from schedule 40 pvc and may be purchased for
solvent weld socket fittings or threaded fittings. Flange adapters for threaded fittings are provided
with loose male adapter to allow the customer to adjust adapter length and flange position to
match the piping at the installation. Refer to Figure 4.5 for an illustration of a flange adapter.

4 5 2 When instalkng the flange adapter in a PVC solvent weld socket fitting, cut the flange adapter to
desired length and solvent weld the flange adapter with the proper solvent cemeflt in the desired
position in a previously installed fitting If the flange adapter is to be used in a threaded fitting,
install the male adapter into the fitting with Teflon& pipe sealant cut the flange adapter to the
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desired length, and so Went weld the flange adapter to the male adapter in the desired position
with the proper PVC solvent cement

5. TANK ACCESSORIES

5.1 LATERAL RESTRAINT SYSTEM (FLAT BOTTOMTANKS)

5.1.1 The lateral restraint system is designed for tank position restraint on a concrete pad inside of art
enclosed building It is not designed for wind or seismic restrafnt capabilities. Using the
assembly drawing and table shown in Figure 5.1, verify that all parts are present
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5.1.2 Locate the tank on the concrete pad as desired Lay out the bands around the tank (alternate
long bands and short bands if both lengths are provided) with the studs and angle ends sticking
out away from the tank. Fasten the bands together with the 3/8" - 16 x C hex head bolts as
shown in the drawing Raise the bands ir and loosely install the anchor clips using the 1/2" - 13
hex nuts and 1/2" washers provided. Tighten the 3/8' - 16 x 4" hex head bolts to remove band
looseness. Mark the slot locations of the anchor clips, remove the clips, and install the required
number of 1/2" anchor bolts. Anchor bolts are not provided by the manufacturer and must be
purchased by the customer.

5.1.3 Replace the anchor clips and secure the clips to both bands and the concrete pad. Do not over
tighten the bands to the tank. The band tension should only remove looseness and not cause any
tank deflection.

5.2 WIND1SEISMIC TANK RESTRAINT SYSTEM (FLAT BOTtOM TANKS)

5.2 1 The windlseismic tank restraint system is designed for tank restraint on an appropnate concrete
pad under 110 MPH wind or seismic zone 4 conditions. Using the assembly drawing and table
shown in Figure 5 2, verify that all parts are present

5 2.2 Locate the tank on the concrete pad as desired Lay out all anchors reouired (4 or 8) equally
spaced, (4 anchors must be directly below the tank tie down locations) Make sure all anchors
are located next to the tank wrth the 2 ea eye bolt holes of the anchor on top of the weldment and
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the plate face of the anchor weldrnent located next to thetanic Mart all the anchor bolt locations.

remove the anchors and install the required Hilti adhesive model HVA anchor bolts as specified by

the assembly drawing and the SlI seismic resnint drawings B-2686A through B—2688A. These

anchor bolts are not provided by the manufacturer and must be purchased bythe customer.
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copy
5.2.3 Replace the anchors and secure the anchors to the concrete, install the 3/4" eyebolts loosely as

shown by the drawing. Fasten the tank to the concrete pad with the required cable (make sure
the cable sheath is on the cable and located around the lug locations) as shown by the assembly
drawing utiling the cable thimbles and damps provided. Tension the cable before filling the tank
to remove cable looseness. Do not over-tension the cables as this may cause tank damage. The
cable tension will change with tank loading and temperaturechanges - DO NOT re-tension the
cables.

5.3 W1NDISEISMIC TANK RESTRAINT SYSTEM (CONE BO1TOM TANKS)

5.3.1 The wind/seismic tank restraint system is designed for cone bottom tank restraint on an
appropriate concrete pad under 110 MPH wind or seismic zone 4 conditions using a Sn cone
stand for proper tank support. Using the assembly drawing and table shown in Figure 5.3, verify
that all parts are present
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5.3.2 Locate the tank and stand on the concrete pad as desired. Lay out the four anchors provided

directly below the tank tie down locations. Make sure all anchors are located so the hole in the
anchor aligns with the tank wall. Mark all the anchor bolt locations (stand and anchor positions).
remove the stand and anchors and install the required Hilti adhesive model HVA anchor bolts as
specified by the assembly drawing and the $11 seismic restraint drawing B-3182. These anchor
bolts are not provided by the manufacturer and must be purchased by the customer.

5.3.3 Replace the stand and anchors and secure to the concrete pad. Install the 3/4" eyebolts loosely
as shown by the drawing. Fasten the tank to the concrete pad with the required cable (make sure
the cable sheath is on the cable and located around the lug locations) as shown by the assembly
drawing utilaing the cable thimbles and clamps provided. Tension the cable before filling the tank
to remove cable looseness. Do not over-tension the cables as this may cause tank damage. The
cable tension will change with tank loading and temperature changes - DO NOT re-tension the
cables.

5.4 STEEL LADDERS

5.4.1 Steel ladders are designed in accordance with OSHA 1910.27 and are to be mounted next to the
tank on a concrete pad at the same elevation as the bottom of the tank. The ladder mounting
system is designed to allow for tank expansion and contraction due to temperature and loading
changes. Using the assembly drawing and table shown in Figure 5.4, verify that all parts are
present and assemble accordingly.

NOTE: This ladder is provided for tank inspection only. At no time should the operator
step off this ladder onto the tank unless stepping onto an approved work platform with
guard rails or utilizing some other approved safety device. Proper safety equipment (i.e
guard rails, safety hamess, etc) must be used to step onto the tank. Consult applicable
regulations to determine proper equipment for other than inspection work.

5 4.2 Insert two pivoting foot assemblies into the rail tubes and fasten with 1 ea. 1/4" bolt, lock washer
and hex nut provided at the height shown in the drawing. Attach the two pivoting attachment arms
to the ladder using 1 ea. 112"-13 x 2" hex head bolt and 2 ea. ii2" -13 hex nuts Double nut each
bolt by tightening the first nut to 85 ft. - lbs. of torque and then jamming the second nut to the first
nut by holding the first nut and tightening the second to 85 ft. - lbs. of torque. Position the ladder
on the tank and attach the top pivoting attachment arms to the tank with the ladder attachment
tube and cotter pin provided (see Figure 5.4). Position the ladder parallel with the side of the tank
and mark the 1/4" anchor bolt locations. Install appropnate 114" anchor bolts and attach the
bottom of the ladder to the concrete pad. Anchor bolts are not provided by the manufacturer and
must be purchased by the customer.

&4 3 Ladder rung height may be adjusted by the customer if desired by using another mounting hole for
the pivoting foot assembly However, the bottom rung height must never exceed 12" due to
OSHA requirements. Aiso do not adjust the ladder too high, since lower ladder settings are best
for ladder operation.

5 5 STEEL LADDER CAGES

5 5 1 Using the assembly drawing shown in Figure 5.5 and the instructions in section 5.5.2, verify that
all parts are present and assemble accordingly These cages are designed for use only with the
SIl steel ladder design Cages are required for ladders used to ascend to heights exceeding 20 ft.
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NOTE. AssembJy is easier if the cages are installed on the ladder before the ladder installation to
the tank.

5 5.2 Install the cages loosely using the u-bolts provided starting with the top cage unit (4 ft unit with a
larger bolt pattern) The bottom cage unit must have a larger diameter at the bottomthan at the

top of the unit and the bottom edge of the unit be located a minimum of 7 feet and a maximumof B

feet above the ground en the cage units have been properly located and spaced evenly,
tighten the u-bolts securely
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5.6 FRP LADDERS (up to 300" height)

5.6 1 FRP ladders are designed in accordance with OSHA 1910.27 and are to be mounted next to the
tank on a concrete pad at the same elevation as the bottom of the tank. The ladder mounting
system is designed to allow for tank expansion and contraction due to temperature and loading

-
changes. Using the assembly drawing and table shown in Figure 5.6. venfy that all parts are
present and assemble accordingly.

NOTE: This ladder is provided for tank inspection only. At no time should the operator
step off this ladder onto the tank unless stepping onto an approved work platform with
guard rails or utilizing some other approved safety device. Proper safety equipment (i.e.
guard rails, safety harness1 etc.) must be used to step onto the tank. Consult applicable
regulations to determine propersafety equipment

5.6.2 Attach the stainless steel top pivoting attachment arms to the ladder using the 1/2" bolt and 3/4"
bushing assemblies (2 requrred) as shown in Figure 5.6. Position the ladder on the tank and
attach the top pivoting attachment arms to the tank with the ladder attachment tube and cotter
keys provided (see assembly drawrng). Position the ladder parallel with the side of the tank and
mark 4 ea. 5/8" anchor bolt locations. Install appropnate 5/8" anchor bolts and attach the bottom
of the ladder to the concrete pad. Anchor bolts are not provided by the manufacturer and must be
purchased by the customer.
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5.7 FRP LADDER CAGES
685 1ic3

5.7.1 Using the assembly drawing shown in Figure 5.7 and the instructions in section 5.7.2. verify that
the correct number of fasteners have been shipped to attach the FRP cage unit These cages are
designed for use only with the SIT FRP ladder design. Cages are required for ladders used to
ascend to heights exceeding 20 t

NOTE. Assembly is easier if the cage unit is installed on the ladder before ladder installation.

5.7.2 Position the cage unit on the ladder with the flared end toward the ladder base. Attach the cage to
the ladder using the 3/6' stainless steel bolts provided (4 bolt assemblies per cage hoop).

Figure 5 7
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5.6 HORIZONTAL TANK SUPPORT SADDLES

5.8.1 Horgontal tank support saddles are designed to provide adequate support for SO horizontal tanks
(up to 500 gallon size). Additional structural attachments may be necessary depending upon the
specific application. Use the assembly drawing shown in Figure 5.8 to assist in part identification
and assembly.

BANO

J-BOLT

HEX NUT

SAOOLE

5 8.2 Position the saddle(s) provided in the desired location. If two saddles are required, position the
saddles as close to the end of the cylindncal part of the tank as possible lining up a band
mounting hole with the center of the band location on the tank. Place a galvanized tank cradle on
the saddles if more than one saddle is required (this is an optional keni that must be used for
liquids with a specific gravity greater than or equal to 1.0 or for elevated tank applications). Place
the padding provided over the saddle locations on top of the cradle (if a cradle is not used, place
directly on the saddle(s)) Place the tank on top of the padding and adjust the position of the
components as necessary. Install bands with j-bolts provided and tension firmly. Tension the
bands, but not enough to cause visible tank deflection. Mount saddle/tank assembly to structural
supports as required per the application. Recheck band tension after the tank has been filled.

59 HORIZONTAL TANK SKIDS

5.9.1 l-lonzontal tank skids are designed to provide adequate support for SlI horizontal tanks (200-1000
gallons) and a structural support frame which provides easy attachment for a variety of stationary
applications Use the assembly drawing shown in Figure 5.9 to assist in part identification and
assembly.

22
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5.9.2 Position the skid provided in the desired location and attach as necessary for the application.

Place the pads provided on the cradle of the skid lined up with band mounting hole locations.
Place the tank on top of the padding. Install bands with j-bolts provided and tension firmly.
Tension the bands, but not enough to cause visible tank deflection. Recheck band tension after
the tank has been filled.

5.10 HORIZONTAL LEG TANK SKIDS

5.10.1 Horizontal leg tank skids are designed to provide adequate support r 511 horontaF leg tanks
(750-1685 gallons) and a sb'ucturat support frame whichprovides easy attachment for a variety of
stationary applications. Use the assembly drawing shown in Figure 5.10 to assist in part
identification and assembly.

J-BOLT
SKIO _______

BEVEL WASHER ______
— ________

LUCK WASHER SKIO
HEX NUT

Figure 5.10

5.10.2 Position the skid provided in the desired location and attach as necessary for the application.
Position the tank on the skid with the legs centered over the hoop mounting holes in the top of the
skid (NOTE. the 1685 x 60 horontal leg tank requires 2 ea. baffle tanks and baffle tank support
plates to be positioned between the tank and the skid with the baffle tanks fitting up into the
molded locations of the 1685 x 60 tank)

5 10 3 With one person on each side of the tank, insert i-bolts into the hoop holes and lift the hoop into
position directly above the tank legs. Spread the hoop shghtly white sliding the hoop (centered in
the pipe guide channel formed into the tank legs) onto the tank. Insert the J-bolts into the proper
holes in the top of the skid. Install the bevel washer, lock washer, and hex nut on each of the
J-bolts loosely Do not tighten the hex nuts yet. See view A-A shown in Figure 5.10 for an
illustration of the loosely assembled i-bolt/hoop assembly

5 104 Repeat the procedure as detailed in section 5.103 for each of the remaining hoops required
When all hoops have been loosely installed, check the tank and hoop alignment to make sure the
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placement is correct ien proper alignment has been established, start tightening the hex nuts
on each hoop. Tighten both sides of the hoop equally until the top of the hoop is tight all the way
around the top of the tank and proper tension is obtained. Proceed to the next hoop and repeat
the tightening procedure until all of the hoops have proper tension. Recheck the hoop tension
after the tank has been filled.

5.11 EQUIPMENT PLATFORMS (487, 64", 86',, 90", AND 142")

5.11.1 Equipment platforms are designed to provide structural support for tank fittings, piping, mixers,
etc The platforms relocate the load caused by tank accessories to the tank wall for maximum
tank support Tanks with diameters of 86" or less have equipment platforms with a rated load
capacity of 400 lbs. Tanks with diameters of 90" or more have equipment platforms with a rated
load tapacity of 600 lbs. Refer to the assembly drawing shown in Figure 5.11 for assistance in
part identification and assembly information.

SPACER BARS (2 PROVIDED)

U-G.T AS5EHBLIES (9 REWIRED)

ru
U

EQUIPMENT PLATFORM FWTI TAI TIE-CO'WN LUG EQUIPMENT PLATFORM SIDE MEMBER

(7 REWIRED)

_________________________ U—82T (WITH LOCK WAS}1ERS AND HEX NUTS)

EQUIPMENT ftATFORM END MEMBER

(2 REQUIRED)

- HEX NUT (IS REQUIRED)
LOCK WASHER (5 REQUIRED)

ri 821 (iS REQUIRED)

Figure 5.11

5.11.2 Position the equipment platform structural components as shown in the assembly drawing on the
ground. Using the fasteners provided, assemble the equipment platform and tighten the fasteners
on the ground. Wien all fasteners have been properly installed, position the equipment platform
on the tank with appropriate lifting equipment (when properly installed the platform feet should be
locked behind the tank be-down lugs). Using appropnate safety equipment. position the spacer
bars appropnately to connect the tank equipment requinng support to the spacer bars and tighten
U-bolts to secure the spacer bars in place Other support pieces may be necessary to connect
the tank equipment to the spacer bars and will have to be provided by the customer for the
specific application.

5 12 EQUIPMENT PLATFORMS (102" AND 120")

5 12 1 Equipment platforms are designed to provide structural support for tank fittings, piping, mixers,
etc The piatforms relocate the load caused by tank accessories to the tank wall for maximum
tank support These equipment platforms have a rated load capacity of 600 lbs. Refer to the
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assembly drawing shown in Figure 5.12 for assistance
information.

Figure 5.12

in part identification and assembly

EQUIPMENT PLATFORM ATTAGQ4ENT
TUBE (4 REQUIRED)

EQUIPMENT PLATFORM SPACER BAR
SOCKET ASSEMBLY (4 REQUIRED)

3/15' x r PLATEO COTTER PIN
(8 REQUIRED)

I' PLATED 1155 FLAT WASHERS
(16 REQUIRED)

3/F-IS X I-I/C FLAT BOTTOM SET SCREW

ANQ 3/F-tO HEX JAM NUT (32 REQUIRED)

102/120 EQUIPMENT PLATFORM
MOUNTING LEG (4 REQUIRED)

5 12.2 Posftzon the equipment platform structural components as shown in the assembly drawing on the
ground. Using the set screws provided, assemble the equipment platform and lightiy lock the
tubes in place. When all fasteners have been properly installed, position the equipment platform
on the tank with apprapnate lifting equipment and secure one mounting leg to one of the tank's
lifting lug sets with 1 ea attachment tube, 4 ea 1" flat washers, and 2 ea 3/16" x 2" plated cater
pins Loosen the set screws and slide the other mounting legs into position. Secure each of the
mounting legs with attachment tubes, washers, and cotter pins as stated previously. Center the
side/spacer bars within the tube socket joints and position as necessary Tighten all of the set
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screws firmly and jam with the hex jam nuts provided Other support pieces maybe necessary to
connect the tank equipment to the spacer bars and will have to be provided by the customer for
the specific application.

513 CONE BOTTOMTANK STANDS

5 13 1 Cone bottom tank stands are designed specifically for use with 311 cone bottom tanks (500 to
13,000 gallons) to provide support necessary for proper tank operation. The stands are provided
as one piece welded units for minimal assembly requirements.

5 13 2 Position the cone stand provided in the desired location on a property designed concrete pad
Stand mounting holes have been provided to secure the structure as required depending upon the
tank application. (Consult site engineer for anchoring requirements.) Position the tank in the
stand and complete the tank installation as necessary.

5.14 CONE BO1TOM TANK STAND EXTENSIONS

5 14.1 Cone bottom tank stand extensions are designed specifically for use with Sll cone bottom tank
stands. The extensions are provided in 20" and 40" welded units and are used to increase cone
bottom tank clearance 20" or 40".

5 14.2 Install the extensions onto the cone stand legs with the bolt assemblies provided. Tighten bolts to
300 ft -lbs of torque With the extensions in place, proceed with the cone stand installation as
previously descnbed

515 HEATED TANKS

5 15.1 Heated tanks are insulated with a minimum of 2" of 2-3 lb Ift. polyurethane foam matenal with an
"R" valve of 8 33/in The insulation is sealed with 2 coats of acrylic latex mastic. Although this
appears to be a tough, resilient covering, it can be easily torn or broken if the tank is not properly
transported. Use only carpeted and padded equipment to move an insulated tank. Do not
allow the tank to drop or roll on rough surface as this may damage the insulation.

5 15 2 Heated tanks are equipped with at least 1 control box with maintenance temperature and
over-limit temperature settings. The maintenance temperature setting should be set at the
desired maintenance temperature. The over-limit temperature setting should be adjusted to
10 degrees above the desired maintenance temperature. The maximum temperature the over-
limit control should be set to is 140° F for crosslinked polyethylene tanks and 130° F for high
density linear polyethylene tanks Be sure to check tank material type and design before setting
any control temperatures over 100° F. It is best to keep the tank at the lowest temperature
necessary to accomplish the desired objective. The Figure 5.13 on the next page shows a
standard 110 VAC control box front cover with the control functions shown. This control box has
calibration functions for the temperature probes. The control box is factory calibrated and should
not need recalibrated If there are any questions about control box calibration, consult the factory
Figure 5 14 shows a schematic of the terminal connections possible located under the control box
front cover The terminals available for customer connection are, line in, over-limit alarm relay,
and low-limit alarm relay. There are other control boxes available with different functions not
detailed in these instructions Please consult the factory with questions regarding other types of
control boxes available Refer to the control box instructions and schematics sent with each tank
for further details.
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Figure 5.13

Figure 5 14
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6. TANK MAINTENANCE

6.1 TANK INSPECTION

6.1.1 Simple penodic inspections of the tank installation can prevent problems and chemical loss from
occumng Inspection intervals should be consistent with site usage (the more times liquid is
processed through the tank site, the more frequent the inspections). The checking procedure
should be as follows:

1. Inspect the tank for physical damage such as cuts, impacts, cracks, swelling, softening of
tank walls, and stress cracks (caused by long term exposure to environmental conditions
and stress). NOTE. A "Test Your Tank Kit" may be purchased for stress crack analysis
through the Customer Service Department at SI!.

2. Inspect the fittings for broken parts, cracks, wear marks, or other signs of potential leaks.

3. Inspect gaskets for deterioration. Look for discoloration, bulges, checking or crazing Allof
these symptoms could indicate potential failure.

4. Inspect any valves and/or pumps that may be connected to the tank. Also inspect the hoses
and connections for any signs of wear.

7. Sit PRODUCT POLICY STATEMENTS

7.1 Si! STANDARD LIMITED WARRANTY

7 11 Distributors and their authonzed distribution have the responsibility of calling to the attention of
their customers the following Snyder Industries, Inc. standard limited warranty, prior to acceptance
of an order from the customer for any Snyder Industries, Inc. product. Record all required
warranty information in section 7.4 and retain this information for use in the advent of a warranty
question.

7 1 2 Snyder Industnes, Inc warrants to the purchaser for use that if any manufactured tank product is
proven to be detective in matenal or workmanship within 3 YEARS from the date of original
invoice from factory, and Snyder Industries, Inc. is notified within 15 days after such defect is
discovered, Snyder industries, Inc. Will (at company option) either replace or repair said part
Snyder industhes, Inc. warrants to the purchaser for use that if any tank fitting, attachment or
accessory product is proven to be defective in rnatenal or workmanship within 1 YEAR from the
date of original invoice from factory, and Snyder Industries, Inc. is notified within 15 days after
such defect is discovered, Snyder Industries, Inc. will (at company option) either replace or repair
said part. This Snyder Industnes Standard Limited Warranty does not apply to damage resulting
from misuse, improper applicahon of recommended materials, neglect. matenal wear, accident or
improper installation or maintenance. Said part will not be considered defective if it substantially
fulfills performance specifications. THE FOREGOING STANDARD LIMITED WARRANTY IS
EXCLUSiVE AND IN LIEU OF ALL OTHER WARRANTIES OF MERCHANTABILITY, FITNESS
FOR PURPOSE AND OF ANY OThER TYPE WHETHER EXPRESSED OR IMPLIED. Snyder
Industnes, inc. neither assumes nor authoraes anyone to assume for it any other obligation or
liability in connection with said tank product and will not be liable for incidental or inconsequential
damages THE REMEDIES STATED HEREIN SHALL BE ThE EXCLUSIVE REMEDIES
AVAILABLE UNDER THiS STANDARD WARRANTY. CLAIMS UNDER THIS STANDARD
LIMITED WARRANTY SHALL BE HANDLED UNDER THE SNYDER INDUSTRIES. INC.
SERVICE POLICY Snyder Industries Inc will not be responsible for any charges incurred in
repainng or servicing any Snyder industries, Inc. product except as such repairs are made
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at Snyder Industries, Inc. or by Snyder Industries, Inc. personnel or as approved in writing from
Snyder lndustnes, Inc. Customer Service.

7.2 Sf1 WARRANTY EXCEPTIONS

7.2.1 Distributors and their authoraed distribution have the responsibility of calling to the attention of
their customers any excepbons to the Snyder Industries, Inc. standard limited warranty, pnor to
acceptance of an order from the customer for any Snyder Industries. Inc. product

7.2.2 Due to the uniqueness of tank applications. Snyder Industries, Inc. may offer warranties other
than the standard warranty. These warranty statements will be in writing from Snyder Industries,
Inc The warranty period may be longer than 3 years as in the case for purchased extended
warranties, or the warranty period may be shorter than 3 years as in the case for certain
chemical/material applications. Please consult Snyder Industries. Inc. if you have any questions
regarding warranty coverage and/or requirements.

73 RETURN MERCHANDISEIWARRAN'fl' CLAIM PROCEDURE

7.3.1 SIl has specific procedures for return merchandise and warranty claims. To make a claim, please
contact the Customer Service Department at Sit by mail or by phone:

Snyder Industries, Inc
P.O BOX 4583

Lincoln, NE 68504
(402) 467-5221

FAX (402) 467-6493

The following information will be required to assist in filing your claim:
1 Product identification (tank se, part number, senal number, etc.)
2. SlI customer order number
3. Name and phone numberof person making the claim
4

- Distnbutor/company name, address, and phone number
5 Descnption of reason for claim

998062 :is.gs 29
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7.4 WARRANTY INFORMATION

7.4.1 Record all required warranty informaUon detailed below. Fax or mail this information to Snyder
Industries at the number or address shown above. Retain a copy of this information for use in the
advent of a warranty question.

74.2 Tank Part Number

7.4.3 Tank Senal Number

7.4.4 Tank DescriptionlSize:

7.4.5 Date of Original Factory Invoice:

7.4.6 Snyder Customer Order Number

7.4.7 Distributor Supplying Tank (name, address, and phone number):

7 4.8 Date of Water Pre-Test

7.4.9 Water Pre-Test Observations:

7.4.10 Type of Chemical Stored:

7A 11 Concentration of Chemical:

7 4 12 Tank Use Temperature:
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Grundfos Series E
Your Grundfos Series E End Suction pump is
of the utmost quality. Combined with proper
installation, your Grundfos pump will give you

Examine your pump care fully to make sure that no damage has
occun'ed during shipmanl.

Series E pump should remain in its shipping
aflon until it is ready to be installed. This carton has been

specially designed to protect the pump from damage. During
unpacking and prior to Installation, care should be taken to
ensure the pump is not dropped or mishandled. Immediately
report any damage in writing to the transportation company
and ask to have it Inspected. Do not destroy packing materials
until the shipment is Inspected and the claim is settled.

SEC77QN2

The position of the coupling (that connects the pump shaft
to the motor shaft) is set at factory specifications. No
adjustment Is necessary or advised. Refer to "Motor
Aep!aemsnr In Section 6, 'Operation and Maintenance',
for proper coupling positioning procedures.

Applications and Operating Ranges
Before installing dii pump, the following ch.e*zaho aid he made
to ensure mat tfiepmperoperatinp condiflons mime pump are
prnant.

Applications
The Series E end auction pump Is a general service pump
designed to pump fluIds in a wide range of applications.

Acceptable fluids include:
• Hot and cold water
• Clean, thin, non-aggressive and non-explosive fluids
• Consult manufacturer for fluids containing chlorine or

hydrocarbons

Operating Ranges
• Maximum fluid temperature: 21 2'F
• MaxImum working pressure: 125 PSIG
• Maximum ambient temperature: 104°F (40°C)

Consult manufacturer for higher ambient temperature
conditions.

1
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Installation and Operating Instructions

many years of reliable service.

To ensure the ptoptr Installation Of
carefully read the complete manual
attempting to Install the pump.

the pump,
before

SECTION 1.

Shipment Inspection
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Pump Locati n
The pump should be located In a dry, well ventilated area
which Is not subject to freezing or extreme variations in
temperature. Care must be taken to ensure that the pump
is mounted at least 6 Inches (150mm) from any obstruction
or hot surfaces. The motor requires an adequate air supply
to prevent overheating and should not be totally enclosed.

For open systems requiring suction lift, the pump should be
located as dose to the water source as possible to reduce
piping losses.

Foundation
A secure, stable mounting base should be provided for the
pump In orderto minimize noise and vibration in the system.
his not recommended to hang the pump unitin the system
piping without added support. Bolt hole center line
dimensions for the various pump types are given in Figure 1.

Pipework
The use of pipe compound or Teflont tape on all male
threads Is acceptable as a means of providing a positive seal
at the pump port connections. Avoid using unnecessary
fittings, valves or accessory hems, especially In the vicinity
of the pump suction and discharge ports. The piping should
be adequately supported to reduce thermal and mechanical
stresses on the pump.

Good Installation practice recommends the system be
thoroughly cleaned and flushed of all foreign materials and
sediment prior to pump Installation. If possible, the pump
should not be Installed at the lowest point in the system due
to the natural accumulation of dirt and sediment. If there is
excessive sediment or suspended particles present, it Is
advised a strainer or filter be used to prevent its entry Into
the pump.

Suction Pipe
The suction pipe should be adequately sized and run as
straight and short as possible to keep friction losses to a
minimum. This would generally dictate that the suction
piping1 fittings, valves and accessories be at least as large
as the suction port connection of the pump. These should
be larger if the distance to the water source is great.

2

Care should be taken to provide a means of pump isolation
(e.g., gate or butterfly valves) in applications where the pump
is in a pressurized or flooded suction condition.

If the pump Is Installed in a suction lift appflcatlon, horizontal
suction piping must rise gradually from the source to the
pump and contain no high spots which allow air pockets to
form.

Discharge Piping
It Is suggested that a check valve and isolation valve be
Installed in the discharge pipe. Pipe, valves, and fittings
should be at least the same diameter as the discharge pipe
or sized in accordance with good pipIng practices to reduce
fluid velocities and pipe friction losses. Pipe, valves and
fittings must have a pressure rating equal to orgreaterthan
the maxImum system pressure. Before the pump is installed.
it Is recommended that the discharge piping be pressure
checked to at least the maximum pressure the pump is
capable of generating or as required by codes or local
regulations.
The standard discharge position for Grundtos Series E
pumps Is vertical (upward). To simplify pumping connections,
however, the pump housing may be rotated to optional
positions. The EPICO, EP12S. and EP1SO (2 HP and 3 HP)
models may be rotated to any of four positions while the
EP15O (5 HP and 7½ HP) may be rotated to any of six
positions. (See Figure 2)

Reposition the pump housing as follows:
1. toosen and remove each of the cap screws that attach the

pump housing to the motor adaptor.
2. Carefully Iittthe pump housing off of the motor adaptor and

rotate it to the required position. Check that the o-rlng is
properly seated.

3. Apply Teflon® sealant to the cap screw threads.

4. ReInstall the cap screws and tighten diagonally and
evenly.

Installation

EPIDO, EPI2S, and
EPISO(2&3HP)

wf flUJ

10 GIlt!

EP15O(5 & Y1hHP)

57,4W

FIGURE 1; Bolt hole centers

(

fF101, £P12S.i P151 (fliP I NP)
(4) t*utmei.poUlIsn

fP1IC(5I4P47S4I1P1
(I) diSaip Million

FIGURE 2: PipIng connection positions (viewed from suction end)
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Bypass
A bypass or pressure relief valve should be installed in the
discharge pipe if there is any possibility that the pump may
operate against a closed valve in the discharge line, Flow
hrough the pump Is required to ensure that adequate cooling
nd lubrication of the pump is maintained. See Table A for
Inimum flow rates.

.4!! electrical worn should be pen'ormed bya qualified electrician
in accordance with the latest edition of the National Electric Cot!.
and local codes and regulation.

Mtr
Grundfos Series E pumps are supplied with 3450 RPM.
O.D.P., NEMA C frame motors which have jet pump service
factors. T.E.F.C. motors (with minimum 1.15 service factors)
are also available. Motors have been selected to operate
without exceeding their service factor ratings. Motors for
other voltages and frequencies are available on a special
order basis, if you are replacing the pumping unit, but using•motor sipplled separately, be sure to read the 0Motor

eplacement" instructions in Section 6, uOperatlon and
Mainlenance for proper adjustment of the pump shaft.

Mot r Mounting Position
The motor can be mounted in any of tour positions In 90°
steps. To rotate the motor:
1. Remove the four bolts securing the motor to the pump.

2. Turn the motor to the desired position.

3. Replace the motor and securely tighten the four bolts.

NOTE: O.D.P. motors through 2 HP are supplied with cooling
vents. These motors should remain mounted with the cooling
vents positioned downward, especially where there is the
possibility that liquid might splash onto the pump from above
(i.e., rain).

Supply Power
Verification of the electrical supply should be made to be
certain the voltage, phase, and frequency match that of the
pump motor. The proper operating voltage and other
electrical Information can be found on the motor nameplate.
These motors are designed to run on t 10% of the nameplate
rated voltage (+ 10% / — 5% for 208 volt services).

For dual voltage motors, the motor should be internally
connected to operate on the voltage closest to the 10% rating
(i.e., a 208 volt motor should be wired per the 230 volt
connection diagram). Wiring connection diagrams can be
found on the plates attached to the motor.

WARNING: It voltage variations are larger than DO NOT
operate the pump.

Field Wiring
Wire sizes should be based on the current carrying properties
of a conductor as recommended by the latest edition of the
National Electric Code or local regulations.

Direct on line (D.O.L.) starting is approved due to the
extremely fast run-uptime of the motor and the low moment
of inertia of the pump and motor. if D.O.L. starting is not
acceptable and reduced starting current is required, an auto
transformer or resistant starter should be used.

It is recommended that a fused dIsconnect be used for each
pump where servIce and standby pumps are installed.

Motor Protection
SINGLE-PHASE MOTORS
Single phase Series E pumps are equipped with multi-
voltage, squirrel cage induction motors with built-In thermal
protection.
ThREE-PHASE MOTORS
Series E pumps with three-phase motors must be used with
he proper size and type of motor starter to ensure the motor
is protected againstdarnage from lowvoltage. phasefailure.
current imbalance, and overloads. A properly sized starter
with manual reset and ambient-compensated extra quick trip
in all three legs should be used.

The overload should be sized and adjusted to the current
rating of the motor. Underno ciwumetancas should the overloads
be set to a higher value than me seMce factor current shown
on the motor nameplate. This will void the nn'anb'.

Overloads for auto transformers and resistant starters should
be sized in accordance with the recommendations of the
manufacturer.

TABLE A: Minimum Pumping Hates 685 131

SECTION 4.

PUMP TYPE MiNIMUM PLOW RATES
EP 100 (all) 3 u.s. 3PM
EP125(ali) 4LLS.GPM
ER 1502020 8 U.S. 3PM
EP1503030 loU.S.GPM
EP 150 5050 12 U.S. 3PM
EPISO7S7S 13u.S.GPM

Electrical

WARNING
The safe operation of this pump requires that it be
grounded in accordance with the National Electric Code
and local governing codes or regulations. Connect the
ground wire to the grounding screw in the terminal
compartment and then to the acceptab$e grounding point.

Discharge
Port

DrainNent
*conduIi Plugs
Hole or-
Terminal .Suchon
Box Port

DrainNent
'Pius

Base
'Standarø motor position is Inc 9 oclock p*sil.o.i as sitown. W2HPO.D.P
motors lncI4. a ndu,I hoW All oth.r nctors nchd• a I.rm,nai boa

hGUAE 3: Motor mounting positions

3
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Pump Start-up
Priming the Pump
and V nting the System
Alter the pump has been installed, wired and the system filled,
rIte folio wing procedures should be peilormed. CAUTION: Do not
start the pump before priming end venting the pump. Never
opente the pump dry.

To prime the pump in a closed system or an open system
where the water source Is above the pump, close the pump
isolation valve(s) and remove the topmost drain/vent plug
from the front of the pump volute. Gradually Open the
isolation valve in the auction line until a steady stream of
airless water runs out of the open plug. Replace the plug
and securely tighten. Completely open the isolation valves.

FIGURE 4: Priming the pump and venting the system

In open systems where the water level is below the pump
inlet, the suction pipe and pump must be filled and vented
of all air before starting the pump. This is best accomplished
through the discharge port or an opening in the discharge
piping at a level above the pump volute. Remove the topmost
drain/vent plug. Pour water into the discharge until the
suction piping and pump ate completely filled, lithe suction
piping does not slops downward from the pump toward the
water level, the air in the line must be purged while the
system is being tilled. Replace the drain/vent plug and
securely tighten. Connect and/or seal the discharge piping.

5. Briefly switch the power on and observe the direction
of rotation. WIzen viewed from Me motor end, the pump
should rotate CLOCKWISE. (NOTE: Direction of rotation on
Series pumps Is opposite that of Series C, L, and 7000
7000 units.)

8. To reverse the direction of rotation, first switch oft The
supply power.

7. On three-phase motors, interchange any two power leads
on the load side of the starter. On single-phase motors, see
the connection diagram on the motor and change the
wiring as required.

8. Repeat step 3 to ensure that improper rotation has not
unthreaded the impeller from the pump shaft.

9. Switch on the power and again check the motor for proper
rotation.

Starting and Adjusting
Salon starting the pump, be sure to check:

1. Pump Is primed.

2. Direction of rotation is COUNTERCLOCKWISE when
viewed from the suction port.

3. All piping connections are tight and p1pes are adequately
supported.

4. Suction One isolation valve is completely open (if valve is
installed).

S. For initial starting, the isolation valve in the discharge pipe
should be closed and gradually opened after the pump Is
turned on. Opening this valve too fast may cause water
hammering in the discharge pipe. Unless the discharge
valve is being used as aflowthrottling device, make sure
the valve it completely open.

6. Check and record the voltage and amperage of the motor.
Adjust the motor overloads if required.

7. Check and record operating pressures, it pressure gauges
have been installed.

8, Check all controls for proper operation. If the pump is
controlled by a pressure switch, check and adjust the
cut-in and cut-out pressures. If low-water-level controls are
used, be sure the low-water-level switch is properly
adjusted so the pump cannot run if the pump should break
suction.

2. Check to make sure the pump has been filled and vented.

3. Rotate the pump shaft to be certain it turns freely.

4. Verify that the electrical connections are in accordance
with the wIring diagram on the motor.

4

DISCHARGE

ORAJN/VENT \
PLUGS

SUCTION

DRAIN/VCNT
PLUGS

to

Ch ck Motor Rotation
1. Switch power off.
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Op rati n
When Grundlos Series E centrifugal pumps are irstailed in
accordance with these instructions and sized for correct
performance, they will operate efficiently and provide years
at service. The pumps are water lubricated and do not require
any external lubrication or inspection. The motors will require
periodic lubrication as noted in the following maintenance
information.

Under no cIrcumstances should the punip be opepatad lot any
prolonged perIods of lime wIThout flow through the pump. This
can result In motor and pump damage due to overheating.
A properly sized relief valve should be installed to allow
sufficient water to circulate through the pump to provide
adequate cooling and lubrication of the pump bearings and
seals.

Pump cycling should be checked to ensure the pump is not
starting more than 20 times per hour on % HP to S HP
models or 15 times per hour on 71/2 HP models. Rapid cycling
isa major cause of premature motor failure due to increased
heat build-up in the motor, If necessary, adjust controls to
reduce the frequency of starts and stops.

FREEZE PROTECTION
If the pump is installed in an area where freezing could occur,
the pump and system should be drained during freezing
temperatures to avoid damage. To drain the pump, close the
isolation valves and remove the drain/vent plugs at both the
top and bottom of the pump volute. DO NOT replace the
plugs until the pump is to be used again.

(. Maint nance
MOTOR LUBRICATION
Electric motors are pie-lubricated at the factory and do not
require additional lubrication at start-up. Motors containing
sealed bearings do not require additional lubricatIon during
the first 15.000 hours of operation. Motors with grease fittings
should ONLY be lubricated with a lithiurrr based grease.

TABLE B: Recommended lubrIcation

TYPE OF SERVICE
FREQUENCY
OFGREASING

Seasonal (Motor is idle
for more than S months)

Yearly

Intermittent Semi-annually

Continuous Quarterly

Approved Types of Greases
Shell Dohum B, FSSO Beacon 3, BP-XRB2, Shell Alvania
3, Mobil Grease 2. Texaco Regal, and Starfos Premium

DO NOT over grease the bearings. Over greasing will cause
increased bearing heat and can result in bearing and/or
motor failure.

At regular Intervals, depending on the conditions and time
of operation, the following checks should be made:

1. Pump meets required performance and is operating
smoothly and quietly.

4, Remove and clean all strainers or filters in the system.

5. Verify the tripping of the motor overload protection.

6. Check the operation of all controls, Check unit control
cycling twice and adjust if necessary.

7. If the pump is not operated for unusually long periods, the
unit should be maintained in accordance with these
InstructIons. In addition, if the pump Is not drained, the
pump shaft should be manually rotated or run tor short
periods of time at monthly intervals.

It the pump fails to operate or there Is a loss of performance,
refer to Section 7, "Troubleshooting".

Motor Replacement
If the motor is damaged as a result of bearing failure, burning,
or electrical failure, the following instructions detail how to
remove the motor for replacement. It must be emphasized
that motors used on Series E pumps are specifically selected
to our rigid specifications. Replacement motors mutt be of the
same HElM C frame size and have me same service factor.
Failure to follow these recommendations may result In
premature motor failure.

DISASSEMBLY
1. Using the proper allen wrench, loosen the cap screw(s) in

the coupling.

2. With the correct size wrench, loosen and remove the four
bolts which hold the motor to the discharge section of the
pump end motor support.

3. Move the motor straight back until the shaft is free from the
coupling.

ASSEMBLY
1. Thoroughly clean the surfaces of the motor and pump end

mounting flanges.
2. Set the motor on the pump end.

3. Place the terminal box in the desired position by rotating
the motor. (NOTE: Refer to "Motor Mounting Positions" in
Section 4, TMElectrical". for the recommended mounting
position for 14 HP through 2 HP O.D.P. motors.)

4. Insert the mounting bolts, then tighten diagonally and
evenly.

5. Using a large screwdriver, raise the pump shaft by placing
the tip of the screwdriver under the coupling collar of the
pump shaft. Then, carefully move the shaft toward the
motor until the impeller contacts the motor support and will
move no further.

6. Now Insert the appropriate spacIng tool (sea below)
between the motor support and shaft coupling collar and
allow the pump shaft to move back into the pump end until
the collar bottoms on the spacing tool. Tighten the allen
screw(s) in the motor keyway. This will position the
impeller in the correct axial location. (See Figures 5A, B, & C)

7. Be certain the pump shaft can be rotated by hand. If the
shaft cannot be rotated or it binds, repeat steps Sand 6.

SECTION b

Op ration and Maint nanc
685 133

2. There are no leaks, particularly at the shaft seal.

The motor is not overheating.

5
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¼"

6
2020 & 303

FIGURE SB: Pump assembly (EP1SD 2020 & 3030)

C

TABLE C: Spacing Tooi Selection

PUMP
MODEL(S)

SPACING TOOl.
PART NO.

SPACING TOOL
LENGTh

IMPELLER DISTAl
TO MOTOR SUPP(

EP 100(afl) SVOQ 161 74?(5.Srnm) 1M1.BOtnm

EP 125 (all) SV 00151 ? (5.8 mm) ½? (.80mm

ER 150
(2020 & 3030) SV 00171 4" (7.9 mm) '/ (8.3Smi,

EP 150
(5050&7575) SVGa 181 3ji(4.amm) t/.(635mr

Motor

FIGURE 5C: Pump assembly (EP1SO 5050 & 7575)



SUPPLY VOLTAGE

CURRENT
MEASUREMENT

How to Measure
Use a volt meter (set to proper scale) to
measure the voltage at the pump terminal
box or starter.

On single-phase units, measure between
powerleadsLl andl2(orLl andNforliS
volt units). On three-phase units, measure
between:• Power leads Li and U

• Power leads U and 1.3
• Power leads 1.3 and Li

How to Measure
Use an ammeter (set on the proper scale)
to measure the current on each power lead
at the terminal box or starter. See the motor
nameplate for amp draw informatIon.

Currant should be measured when the
pump is operating at constant discharge
pressure.

How to Measure
Turn off power and disconnect the supply
power leads in the pump terminal box. Using
art ohm or mega ohm meter, set the scale
selector to Rx look and zero:adjust the
meter.

Measure and record the resistance between
oath of the terminals and ground.

279 P07/09 DEC 10 '99 09:37
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WARNING: Failure to ground the pump may result In serious
electrical shock.

What It Means
When the motor Is under load, the voltage

should be within 10% of the nameplate

voltage. Largervoitagevariation maycause
winding damage.

Large variaflons in The voltage indicate a
poorelectricalsupply and the pump should
not be operated until these variations have
been corrected.

If the voltage constantly remains high or low.
the motor should be changed to the corretht
supply voltage.

What It Means
lithe amp draw exceeds the listed service
factor amps (SFA) or if tile current imbalance
is greater than 5% between each leg on
Three-phase Units, check the followin9:
1. Burned contacts on the motor starter.
2. Loose terminals in starter or terminal box

or possible wire defect.
3. Too high or too low supply voltage,
4. Motorwindings are shortedorgrounded.

Check winding and insulation resistances.
5. Pump is damaged causing a motor

overload.

What It Means
Motors of all HP, voltage, phase and cycle
duties have the same value of insulation
resistance. Resistance values for new
motors must exceed 1,000,000 ohms. If they
do not, the motor should be repaired or
replaced.

7

SECTION 7.

Troubi shooting
IISJYHFJJ WORKING WITH ELECTRICAL CIRCUITS, USE CAUTION TO

- VOID ELECTRICAL SHOCK. It is recommended that rubber
gloves and boots be worn, and metal terminal boxes and
motors be properly grounded before any work is done.

Pr ilminary Tests

INSULATION
RESISTANCE
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HOWTO CHECK
Check for voltage at motor
terminal bo)(.

Check wiring for proper
connections.

Disassemble and inspect pump
passageways. ________

HOWTQ CORRECT
line voltage at motor, check
feeder panel tar tripped circuits
and reset circuit.

If shaft does not rotate easily.
check coupling setting and
adjust as necessary. Fl shaft
rotation is still tight, remove
pump and inspect. Disassemble
arid repair.

Correct wiring.

FAULT
A. Pump DoesNotRun

685 136

POSSIBLE CAUSES
I. No power at motor.

2. Fuses are blown orcircuit
breakers are tripped.

Turn off power and remove
fuses. Cheek for continuity with
ohmmeter

Replace blown fuses or reset
circuit breaker. If new fuses blow
orcircultbreakertrips, the
electrical installation, motor, and
wires must be checked.

3. Motorstarter overloads are
burned or have 'iripped out,

Check forvoltage online and
load side of starter.

Replace burned heaters or reset.
Inspect stanertor otherdamage.
If heater trips again, check the
supplyvoltage and starter
holding oil.

4. Starterdoes not energize. Energize control circuft and
cheekforvoitageatthe holding
toil,

If no voltage, check control circuIt
ruses. If voltage, check holding
coil forshorts. Replace bad coil.

5. Defective controls. Check all safety and pressure
switches foroperation. Inspect
contact in control devIces.

Replace worn or defective pasts
orcontrols.

6. Motor is defective, Turn off power and disconnect
wiring. Measure the lead to lead
resistances wilt, the ohm meter
(RX-1). Measure lead to ground
values with ohm meter
(RX'lDOK). Record measured
values.

if an open or grounded winding
is found, remove the motor and
repair or replace.

7. DefectIve capacitor (single-
phase motors)

Turn oft power end discharge
capacitor. Check with ohm meter
(AX-I 00K).

When the meter is connected to
the capacitor, the needle should
jump towards '0" ohms and
slowly drift back to infinity.
Replacecapacitor if defective.

8. Pump Is bound

B. PumpRuniButatReduced
CapacityorDoes Not
Deliver Water.

Turn oft power and manually
rotate pump 5haft.

-

1. Wrong rotation.

1
2. Pump Is not primed or is

alrbound.
Turn pump off, close isolation
valves(s), and remove the
priming plug, Checkfluid level,

Ref Ill the pump, replace the plug,
and startthe pump. Long suction
lines must betiDed before
starting the pump

3. Strainer, check valve, or
foot valve Is clogged,

Remove strainer, screen or
valve and inspect,

Clean and replace. Repnme
the pump.

4. Suction lift is too large. Install compound pressure
gauge at the suction sideorthe
pump. Start pump and compare
readIng to performance data.

Reduce suction lift by lowering
the pump, Increasing thesuction
line size, or removing nigh
friction loss devices.

5. Suction and/or discharge
piping leaks,

Pump runs backwards when
turned off. Alvin suction pipe.

Suction pipe, valves, andflttings
must be airtight. Repair any
leaks and ratighten all loose
fittings.

6. Pump is worn. Install pressure gauge. start
pump, gradually close the
discharge valve end read
pressure at shut-oft

Convert PSI to test (Measured
PSI *2.31 ft. IPSI a_ft.)
Refer to the specific pump curve
for shut-ott head lorthet pump
model. If head is close to curve,
pump is probably OK. if not.
remove pump and inspect.

7. Pump Impeller or connection
port is clogged.

Remove any foreign materials
found.
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TrdubI shooting Chart (nt.) 685 137
L FAULT POSSIBLECAUSES HOWTO CHECK HOWTOCORRECT

C. Pump CyciesToo Much

'
1. Pressure switch Is not

property adjusted or is
defective,

Check pressure setting on switch
and operation. Check voltage
across closed contacts.

Readjust switch or replace If
defective.

2. Level control is not properly
set or is defective,

Checksetting and operation. Readjust setting (reterto level
control manufacturer's data).
Replace If defective.

3. InsuffIcIent alrcharglng or
leaking tank or piping.

Pump air into tank or diaphragm
chamber. Check diaphragmtor
leak. Check tank and piping tar
leaks With soap and water
solution. Check airto water
volume.

Repair as necessary.

4. Tank is too small Checktank size and airvolume
in tank. Tank volume shouldbe
approxImately 10 gallons for
each gpm of pump capacity. The
normal air volume Is % of the
total tankvolume atthe pump
cut-In pressure.

Replace tank with one of correct
size.

5. Pump Is oversized. Install pressure gauges on or
nearpumpsuctlonanddischarge
ports. Start and run pump under
normal conditions, record gauge
readings.
.

Convert PSI tofeet (Measured
PSi x2.3I ft /RSI =
Refertothe specific pumpcurve
forthat model. Ensurethattotal
head Is sufficient to limit pump
deliverywithln Its design flow
range. Throttle pump discharge
fiowU necessary.

D. FusesBioworCircult
Breakers or Heaters Trip

'

1. Lowvoltage. Checkvoltageatstarterpanei
and motor.

Ifvoltagevariesmorethan
* 10%, contact powercornpany.
Checkwire sizing.

2. Starteroverloads are set too
low,

Cycle pump and measure
amperage.

Increase heatersizeor adjust
trip setting toamaximum of
motornameplate (full load)
ojrrent.

3. Threephasecurrentis
lmbalenced,

Checkcurrentdrawoneach
lead to the motor,

Mustbewlthln *5%. Ii not,
check motor and wiring. Rotating
all leads may eliminate this
problem.

4. Motorisshorted or
grounded.

Turnoff powerand disconnect
wiring. Measure the lead-to-lead
resistance with an ohm meter
(RX-I). Measure lead-b-ground
values with an ohm meter
(RX-1 Oak) or a megaohm meter.
Recordvaiues.

If an open orgrounded winding
Is found, remove the motor,
repair and/or replace.

5. WIring ortonnectlons are
faulty.

Check properwiring and loose
terminals,

lighten loose terminals. Replace
damaged wire.

6. Pump is bound. Turnoff power and manually
rotatepump shaft.

If shaft does notrotate easily,
check coupling setting and
adjust as necessary. if shaft
rotation is still tight, remove
pump and Inspect. Disassemble
and repair.

7. Defective capacitor (single-
phase motors).

8. Motoroverloads athigher
anlbienttemperature than
motor,

Turn off the power and discharge
the capacitor. Check with
ohm meter (RX-1 00K).

Use athermometertocheckthe
ambienttemperature nearthe
overloads and motor. Record

When the meter is connected to
the capacitor, the needle should
Jump toward "0' ohms and slowly
drift back to infinity. Replace ii
defective.

ii arnblenttemperatureat motor
is lowerthan atthe overloads,
especially where temperature at

these values overloads is above 104°F (40°C),
ambient compensated heaters
should replace standard heaters.

9
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Installation and
Operating Instructions a._
Drainage Pumps — Robusta300WTS

Robusta 200 WTS
Robusta 1 2OWTS

. BUILT-IN CHECK VALVE

• LIGHT WEIGHT

• ENERGY EFFICIENT

• AUTOMATIC OR MANUAL

• BUILT-IN THERMAL PROTECTION

S WATER COOLED

Distributed By:

(203) 238 - 2700

Fax:(203)238-0738
ABS PUMPS INC, 140 Pond View Drive. Meridert CT 06450—7156.
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APPLICATION
Compact submersible drainage pumps from ABS are used where large quantities of clear, rain or dirty water must be
pumped quickly and reliability.

Permanent installations of pumps include basement and industrial sumps for water removal. They are also suitable for
pumping washing effluent for the drainage of buildings and pumping rainwater out of lower level rooms or underpasses.

They are used as portable pumps to fill or empty containers of every type, for use in drainage pits, to maintain dry
conditions in ditches and to pump out flooded cellars

HANDLING
The pump is easytotransporl and should always be carried by the carrying handle. It shouid never be suspended or raised

by means of the power cable.

INSTALLATION AND OPERATION

The pumps are supplied ready for operation.
WARNING: Pumps must be installed in accordance with governing national and local electrical codes

NOTE: PUMP DISCHARGE CONTAINS AN INTERNAL BUILT-IN CHECK VALVE —see illustration

BUILT-IN CHECK VALVE
SWITCH

HAND
A

Press switch
oown to,

Automatic operation
Press tin to,

Manual oneralion

PUMP PUMP V
ON OFF AUTO

FOR AUTOMATIC OPERATION of pumps, install discharge hose or pipe to pump discharge. Position the pump in the
sump, switch to the automatic position by pushing the switch down, and energize with the correct voltage The float switch
will now start the pump when the water level reaches about 6"; pump shuts off at about 2". Be sure to test automatic
operation after installing to make sure pump is operating properly

FOR MANUAL OPERATION, install discharge hose or pipe to pump discharge, place the pump in the water to be pumped.
switch to the manual "Hand" position by pushing the switch up and energize with the correct voltage. Switch the pump oft
when the water level reaches approximately 2", by pushing the switch dpwn into the automatic position, or by unplugging
the power cord.

NOTE: In portable applications, when a sump is pumped down below 1" of water, the pump may require approximately 30
seconds to purge air from the discharge when restarting
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MAINTENANCE
The pump has permanently lubricated bearing and an overload protection device to ensure maximum pump servicea-
bility. Regular inspection and maintenance are, however, recommended in order to ensure long service life.

Always disconnect pump from electrical source before performing any type of maintenance The pump (and float area)
should be cleaned from time-to-time (depending on degree of dirt present), and the float cover and inlet screen cleaned
and rinsed in clean water. The float cover is removed first and then the inlet screen can be removed by turning it
clockwise. This also allows the removal of the lower volute, so that the impeller area may also be cleaned.

To clean the float switch area, do so after removing the inlet screen and the volute. This now exposes a large portion of
the bottom area of the float switch assembly. This area can now be rinsed easily with running water.

NOTE: When replacing the bottom volute, be sure the small hole toward the outside fits over the locating pin.
When replacing float cover, be sure that float is in correct position.

Never open the motor section of the pump, as dismantltng could damage the seats

DIMENSIONS

TECHNICAL DATA:

MODEL ROBUSTA300WTS ROBUSTA200WTS

Current
H0

RPM

Voltage

Single Phase

/4

3450

115

11/4

Single Phase

3450

115

ROBUSTA 120 WTS

Single Phase

'3
3450

315

Amps See Pump Nameplate

Discharge 14' 1'4' 1

Height 12' 12 12'
Width 71,- '2 7112_

Weight l3Ibs 12 SIbs 11 SIbs

Cable lOft loft, LI L listed 10 ft. U L listed
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WARNING -
( WARNING: Risk of electrical shock — this

pump is supplied with a grounding I
conductor and grounding-type attachment

I plug To reduce the risk ot electrical shock, I
be certain that it is connected only to a I
properly grounded, grounding type I

\jcetacle.

Warranty
ABS Pumps Inc. warrants its ROBUSTA Pumps to be free from defects in workmanship and material for
a period of twelve (12) months from the date of sale to end customer. Pumps used in transportable (i.e.
contractor dewatering) applications carry a six (6) month warranty from the date of sale to end customer
This warranty does not cover the pumping of chemically or abrasively polluted water. ABS Pumps Inc.
shall not be liable for any special, indirect or consequential damages of any kind. Defective equipment
will be repaired or replaced. Returns must have prior written authorization from the company and be
shipped prepaid.

NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE WILL APPLY
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BEST AVAIlABLE
copy

GEl I Single-Station
ffiact Buflo

/, 7\7"'721fJ p/I
Level Switches

For additional (ethnical information concerning Gems Single-Station Level Switches,
consult our product catalog or contact Gems directly

Float
Series Mounting HEX Size Diameter

15-1700"' 118" Nfl 1/2" 1" (1-1313r - slosh shield version)

15-1750" I/O" NPT 1(2" 1-1/2" (1-13/Is' - slosh shield version)

15-1755'" 1/8" Nfl lIT 1-1/32"

LS-1800" l/8"NPT 112" 1-1/4"

15-1850"' 112" Nfl — 3-1/2"

15-1900" I/C NPT 5/8" 1-7/8"

LS-I900TFE' 1/4" NPT 21132" 2-118

15-1950"' 1/4" Nfl 518" 2-1/16"

15-19735" 114" NPT 5/8" 1-1(2"

15-3' 118" Nfl
3/8"- l6Str Thd

-
1

LS.3 Snecials

P/N M2545' 118" NPT 1/2" 1-1/4"

P/N 76707' 1/8" NFl' 1/2" 1-7/8"

15-30" 1/4" NPT Sir I-i/O"
15-38760" 1/C NPT — I-i/B"

LS-77700"'

Type I 1/8"NPT 1/2" 1"

Type II 3/8" "24 SIr Thd 3/4" 1-1/2"

LSP-54000" -" NFl 1-3/8" 3"

114800-A"" 1/4" NPT 5/8" 1-114"

Level Temp

Plastics "'Aiioys """Speoalty Switches

A standard NPI female boss in tank top, bottom or side is all that is required Units operate In any attitude" from
the vertical to a inctination - with lead wires up or down Standard —. -s units to any intermediate
level in the tank (FIgure 1)

Moisture Protection W,en moisture exists in conduit a
down the wire leads and into the switch assembly exists
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DefinItion of Variables Used In Examples Below

A = Mounting Length

I — Thread Engagement

P Distance from coupling (bung) top
to inside surface of tank or bracicet

Overall length from bottom of
mounting

L Switch actuation level as measured
from inside surface of tank or
bracket to fluid surface

Switch actuation level, nominal, as
measured from bottom of mounting
(based on a liquid specific gravity
of 1 0)

Internally Mounted
Standard Length-

lie NPT hole To calculate "I? dimension
LS-1900 Senes internally mounted through a

L = 1, + (A-I)
L = 1.3/16" + (21/32" - 39")
Lt46

La
I

A
4

(2I/32" —

Fluid
Level

I

I
i

1etual
Tank

Intrusion

f

Actugi
Tank

lntruzio

1/0- NPT

L15/r I I

Fiuid f _____________ Tank
Level I .' '—"' '' ininja,on

La

Internally Mounted
Configurable Length

LS-800 Senes (Type I) internally mounted
through a 1/2" NPT hole To caiculate L"
dimension

L = L1 + (A-I)
L&+(I-114"- 531
L 6 72

L0
I I

Internally Mounted
Standard Length -

LS-l 70011150 internally mounted through a
118" NPT hole To calculate t dimension

L L1 + (A-I)
L 63"+(St- 27")
L 92"



due to a high resistance path through the moisture Ins

BEST AVAILABLE.
copy

following suooest'ons may help to prevent this from happening
I Pitch conduit away from the level switch when possible so

that condensation will dnp away from the level switch

assembly (Figure 2)
2 When a vertical run of extension pipe is used to extend a

level switch Gown from the top of the tank, a non-conduc-

tive silicone oil should be used to fill the vertical run

Alternatively an appropriate potting may be used to (Ui the
verticai run to occupy the space in which condensation wilt

normally form (FigureS)
CAUTION
Most of GEMS level products incorporate a potting cap or are

fully polled Due to the bonding charactenstics c' the potting to
the wire leads there is no way of assuring a water-tight seal at

the potting joint Our potting cap will resist moisture to some

degree, but the precautions mentioned above should be used

to assure moisture doesn't enter the switch and cause a short

p I
I Consult your GEMS representative for more
suggestions on how to lessen the effects of moisture

L J
Thread Treatment

hen threading rnetai threads into a metal coupling pipe
seatant or Tefion' tape is recommended Due to pptentiai

compatibility problems, when seating plastic threaded unts
a compatible pipe seaiant such as No More Leaks"' from
Permatex' is recommended

2 Tightenino
flien tnreading a plastic level switch into a metal coupling, the
installer shouic use a suitable wrench and tighten tne threads One to one and one-hatf additional turns past hand-
tight O.,er-torquing of the threads will resuh in damage to the plastic mounting piug

685' 141

3 The Effect of Thread Enoagemert on Actuation Points
The tengtn of mountino threads enoaoed at installation is important in catculaling switch actuation points and the
actuat length of stem extending into the tank Use the chart betow to find the thread engagement length (T) for a
given NPT size Factor the dimension into any calculation of switch actuation levels (lj and overall length CL0)

1/8' 114 1/2 3/'" j ' 1—1/4' 2" 3'

TDlm I 27" °'I -I 68'I 7? 76" 120'
"miMes on next page -

tnai Coro a subsidiary of Loclite Corporation
"alion
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51ST AVA1IJBLE
copy

GEMSt
Foradditional technical information concerning Gems Single-Station Level Switches,
consult our product catalog or contact Gems directly

A standard NPI female boss in tank top bottom or side is au that is required Units operate in any attitude - from
the vertical to a 30" inclination - with itad wires up or du.rn Standard — TMs units to any intermediate

level in the tank (FIgure 1)

Moisture Protection ten moisture exis sin conduit a
down the wire ieads and into the switch assembiy exists

Single-Station
Level Switches

Series Mounting HEX Size

15-1100"

LS-1750"

IFS" NP!

Float
Diameter

1(8' Np! 1/2"

1" (1-13/32 - slosh shieid version)

-C

1-1/2" (1-13/16" - slosh shieid version)

LS-17S5" 1/8 NP! 1/2" 1-1/32"

15-1800'" lIE NP! 1/2" 1-114"

15-1850" 1/2"NP! — 3-1/2

LS-1900" 1I4NPT 5/En 1-7/8"

LS-I900TFE" 1(4" NP! 21(32' 1 2-118"

15-1950" 1/4" NP! 5/8" 2-1/16"

15-19735" 1/4" NP! 5/8" 1-1(2"

15-3" 1/8" NP!
3/8"- l6Str md

.1/2 .
1

15-3 Specicis

PIlt$42545 1/B' NP! 1/2 1-1/4"

P/N 76707" 1/8" NP! 1/2" 1-7/V

15-30" 1/4' NP! 5/V 1-7/8"

15-38760"" 1/4" NP! —-- 1-7/8"

15-77700"

Type I 1/8'NP! 1/2 V
!ype II 3/8"- 24 SIr !hd 3/C 1-i/?

LSP-54000 VNP! 1-3/8' 3

TN800A'"
Level !emp

Piastics

1/4'NP! 5/8" 1-1/4"

Alloys """Speoalty Switches

-t -



SULFURIC ACID FEED SYSTEM

• Acid Storage Tank (Not Available)
• Acid Feed Pump
• Static Mixer (Not Available)
• pH Controller
• pH Transmitter
• pH PreAmp
• pH Sensor

4683 146
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ELECTRONIC
METERING PUMPS

INSTALLATION
MAINTENANCE

TROUBLESHOOTING

Please record the following data:
(Information on Pump Box and Pump Data Plate)

Pump Model Number: _____________________
Pump Serial Number ______________________
Installation Date: ___________________________
installation Location: ________________________

When ordering replacement parts for your LMI
Metering Pump or accessory, please include the
complete model number and serial number of your
unit.

LMI
— uD M€WCMS OMSTh

—- MILION ROY
509001 Cenified • a unit of Sundsuand Cofooratiol,

8 Post Office Square• Acton, MA 01720 U.S.A.
TEL (508) 263-9800 • FAX (508) 264-9172

01996 LMI Milton Roy- Alt Rights Resented Replaces same of Rev. J 8196
Pnnted In USA 161 5.J 12196
Specifications- subject to change without notice.
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1.0 INTRODUCTION

LMI is the world's most versatile manufacturer of
economical and efficient metering pumps. This manual addresses
the installation, maintenance and troubleshooting procedures for
manually and externally controlled pumps. LMI has a worldwide
network of stocking representatives and authorized repaircenters to
give you prompt and efficient service.

Please review this manual carefully. Pay particular attention to
warnings and precautions. Always follow good safety procedures,
including the use of proper clothing, eye and face protection.

This manual is for A, B, C, E, 1, P Series pumps.

4



EXAMPLE:

Your pump consists of two parts:

1. The Drive Assembly and
2. The Liquid Handling Assembly.

A151
Drive

+

5

685 150

- 192S
Liquid Handling



2.0 UNPACKING

Tubing

Depending on the model, your canon
may contain 0. 1,2 or 3 rolls of tubing
Yourcarton may contain an additional
roll of clear vinyl cubing, this is for
connection to the SUCTION SIDE OF
THE PUMP HEAD ONLY

685 I51

Your carton will contain the following items. Please
notify the cather immediately if there are any signs of
damage to the pump or its pans. Notify your pump
supplier if any of the following parts are missing.

Please refer to the enclosed Drive Assembly Parts
List Sheet for an illustration of your complete
pump, electrical diagram and a parts list.

Metering Pump
II,I,

Foot Valve

UlUl
Suction Tubing

StraIghtener

6
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I AIMt4a?

Uquid Handling
Assembly Sheet

Drive Assembly Parts Ust
& Exploded View Drawing

FOUR FUNCTION Valve
(4.FV) and Tubing

Yourcarton may or may not contain
a 4-FV, an accessory for pump i

L Tt'2t! 'I211 —

LE-IWISL HMWG emx

-i
I

I

Inlection Check
Valve

7
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3.0 PRE-INSTALLATION INSTRUCTIONS
The following precautions should be taken when
working with LMI metering pumps. Please read this
section carefully prior to installation.

3.1 Precautions

A1. Protective Clothing
ALWAYS wearprotectiveclothing, face shield, safety
glasses and gloves when working on or near your
metering pump. Additional precautions should betaken
depending on the solution being pumped. Refer to
MSDS precautions from your solution supplier.

A1 Water Pre-Prime
AllLMI pumps are pre-primed with water when shipped
from the factory. Ifyour solution is notcompatible with
water, disassemble the Pump Head Assembly.
Thoroughly dry the pump head, valves, seal rings, balls
and Liquifram® (diaphragm). Re-assemble head
assembly tightening screws in a crisscross pattern.
Refill the pump head with the solution to be pumped
before priming the pump. (This will aid in priming).

A Solution Compatibility
Your Liquid Handling Assembly Sheet lists the

materials of construction included in the liquid handling

portion of your pump. Should you have any further
compatibility questions on your LMI Metering Pump,
review theLMi Pump Selection Guide and Chemical
Resistance Chart for compatibility. If this sheet is not
available to you, call your local LMJ distributor, or the
LMI Customer Service Department for further
information.

8



Tubing Connections
Inlet and outlet tubing or pipe sizes must not be
reduced. Make certain that all tubing is SECURELY
AflACHED to fittings prior to start-up. (See Section
4.3, Tubing Connections). ALWAYS use LMI supplied
tubing with your pump, as the tubing is specifically
designed for maximum compatibility with the pump
operation. It is recommended that all tubing be shielded
to prevent possible injury in case of rupture oraccidental

damage.

A Fittings And Machine Threads
All fittings should be hand tightened to a maximum of
1/8 - 1/4 turn after the fitting contacts the seal ring. DO
NOT OVERTIGHTEN i-iiflNGS. Overtightening or
use of a pipe wrench can cause damage to the fittings.
seal rings, or pump head, causing the pump to LOSE
PRIME OR NOT FUNCTION.

All LMI pumps have straight 314"-16 or
1 "-12 machine threads on the head and fittings and are
sealed by the seal rings. DO NOT use Teflon tape or
pipe dope to seal threads. Teflon Tape may only be
used on the 112" Nfl thread side of the Injection Check
Valve before installing in a pipe line or tee.

At Plumbing
Always adhere to your local plumbing codes and
requirements. Be sure installation does not constitute a
cross connection. Check local plumbing codes for
guidelines. LMI is not responsible for improper
installations.

S

685 154
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Electrical Connections

WARNING: to teducetherisk of electrical shock, the
metering pump must be plugged into a grounded outlet
with ratings conforming to the data on the pump
control panel. The pump must be connected to a good
ground.DO NOTUSE ADAPTERS!AII wiring must
conform to local electrical codes.

To
WI

4.0 INSTALLATION

4.1 Pump Location and Installation
Locatepump in an area convenient to solution tank and

electrical supply.

The pump should be accessible forroutine maintenance,
and should not be subjected to ambient temperatures
above 122°F (50°C). If the pump will be exposed to
direct sunlight, LMI black, UV resistant tubing should
be installed.

4.2 Pump Mounting
The pump can be mounted in one of two ways:

10

A. FLOODED SUCTION (ideal installation) or

B. SUCTION LIFT. when suction lift is less than 5
feet (1.5 m) for solutions having a specific gravity
of water. For denser solutions, consult the factory.

Your LMI metering pump must be mounted so that
the suction and discharge valves are vertical.
NEVER position pump head and fittings
horizontally.

INCORRECT CORRECT



4.2A 9ooded Suction

The pump is mounted at the base of the storage
tank. This installation is the most trouble-free, and
is recommended for very low outputs, solutions
that gasify, and high viscosity solutions. Since the
suction tubing is filled with solution, priming is
accomplished quickly and the chance of losing
prime is reduced.

CORRECT
11

685 16

INCORRECT CORRECT

Avoid this tIpe of false flooded sion.
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4.281 Suction Lift - Wail Bracket Mount

12

The pump may be mounted using an LMI Wall
MountBracket Assembly (part no. 34643) directly
above the solution tank. A pump mounted in this
manner allows for easy changing of solution tanks
or drums.

IMI Pump
Front Mount

LOIn (SQmm)
Space for sediment

accumulation

Pressure
Ljne

LMI Pump
Rear Mount



U

r /Punip

i lOGallon
Solution 4

FOOL4_-4 IWPie ______
2.0 In. (5am)

Space for
sedkrent imuIation
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4.2B2 Suction Lift - Tank Mount

The pump may be mounted on a molded tank

providedthere is a recess to keep pump stationary.
LMI 10 gallon tanks (part no.27421) and50gallon
tanks (part no. 26350) have molded recesses for
pump mounting.

F ________________

We Tee

TubingS
Assembly

WI
50 Gallon
Solution

Tank

Foot
Valve

2.0th. (50 nun)
Spe I or

sSinwit imulalion

13



c85 i5

4.2B3 Suction - Shelf Mount

The pump may be mounted on a shelf (customer
supplied) maintaining a suction lift of less than
5 feet (1.5 m). An LMI mounting kit (part number
10461) is available for securing the pump to a
shelf.

— C 4 0
intion

LMU'uwç

Tubing

Assembly

F"

4.3 Tubing Connections

A

14

A. Use only LMI tubing.

B. DO NOT USE CLEAR VINYL TUBING ON
THE DISCHARGE SIDE OF THE PUMP.
The pressure created by the pump can rupture the
vinyl tubing.



Tubing Connection
1/4" O.D. (.250") Tubing

1/4' 00 TubIng

Coupling Nut

Fenule N

Bottom Tubing
in Fitting.
PuSiandMd
bSg down
while tightening
coupling nut.

685 160

C. Before installation, all tubing must be cut with a
clean square end.

D. Valve and head connections from the factory are
capped or plugged to retain pre-prime water.
Remove and discard these caps or plugs before
connecting tubing.
DO NOT USE PLIERS OR PIPE WRENCH
ON COUPLING NUTS OR FILlINGS.

Tubing Connection
3/8" O.D. (.375") Tubing

3/8' 00
Tubing

Force tubing

1'

Filling

Clamp
Ring

Node

Tubing Connection
1/2" O.D. (.5") Tubing

117 00 TubIng

Coupling Nut

Force tubing
compl&Iy over

No2le — entire noe
Puthaid hold

Ftttlng ... t±ütq &.m
while dghtSg
coupling nut

1/4" or 1/2" NPT
Pipe Thread
Connection

NFl PipeconN
Applyleilon lape
here. (Customer
suppliS pipe
cconons)

NOTE: See Metric Liquid Handling Sheet for metric tubing connections.

15
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4.4 Four Function Valve (4-FV)
Some pump models come supplied with a 4-FV (pump
models which end in "M"or"S"). If your pump is not
equipped with this feature, and you feel it is needed in
your application, it can be purchased as an accessory.
Contactyour local distributor for ordering information.
The functions of the 4-FV are:
1. Anti-Syphon (automatic).

Prevents syphoning when pumping downhill or
into a vacuum.

2. Back Pressure (automatic).
Supplies approximately 25 psi back pressure to
prevent over pumping when little or no system
back pressure is present.

3. Pressure Relief (automatic).
If discharge line is overpressurized, the valve
opens sending the solution back to your supply
tank.

4. Line Depressurization (manual).
By pulling both knobs, the discharge line will drain
back to your supply tank.

16

Typical 4-FY Applications
bj1ion Ctk Valve

IMI4-FV (Aessol)'J
Preyerit syphonwtg
npumpmgudo
sxtion side ol
rdtulahflq pump
Mcuum)

LMM-FV

t over
pumping and
syphoning
when pumping
down hill
into low or
no

DO NOT submerge
return hne in soitlion

r .Flow

Rirculating
Pump



4.5 4-FV Installation
To install the 4-FV, remove the yellow screw cap on
the top of the pump head and screw in the 4-FV so that
the valve contacts the seal ring. An additional 1/8 -
114 turn may be necessaxy to prevent leakage. DO
NOT OVERTIGHTEN. Overtightening can cause

fittings and seal rings to distort, crack and function

improperly.

A

1/4" O.D. tubing connects to the side of the 4-FV and
acts as a return line to the solution tank. This tubing
must NOT be submerged in the solution.

WARNING: This return line tubing must be secured
to insure pumped solution will return to supply tank.

685 F62

4-FV Tubing Connection

To
Solution TaM

or

De

c4
lthth

"''l t— — —

Bottom Tubing
bi Fitting

Push and hold while
Ugltanmg connectoc.

To

4.6 Foot Valve/Suction Tubing Straightener
Installation

The Foot Valve acts as a check valve to keep the pump
primed in suction lift applications.

The valve is designed to be submersed in the solution
tank or drum and must sit in a veitical position at the
bottom. Position approximately 2 inches (50 mm) off
the bottom if the tank or drum contains sediment.

17
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The suction tubing straightener, when assembled,
positions the foot valve and suction tubing in a vertical

position.

1. Attach the foot valve to one end of the suction
tubing (see Tubing Connections, section 4.3).

2. Assemble the suction tubing straightener by pushing
togetheraltemating yellow and black tubes. Adjust
the length of the tubing straightener by pushing
tubes further together so when placed over the
suction tubing and sitting on the foot valve,
approximately 3 inches (75 mm) of tubing exits the
tubing straightener on the side to be connected to
the pump.

3. Place foot valve, tubing and suction tubing
straightener into the solution tank. Check that the
foot valve is vertical and approximately 2 inches
(50 mm) from the bottom of the tank or drum (see
illustration). Connect the otherend of the tubing to
the suction side of the pump head (bottom side).

Proper Foot Valve Position

FoVaIve 2.Oht(Sonii)
lifted Sfdee WILL NOT PRIME For SethlTed Aonjlabon

INCORRECT CORRECT



4.7 Injection Check Valve Installation
The Injection Check Valve prevents backflow from a
treated line. Connect the Injection Check Valve to your
"DISCHARGE" (outlet) line. Any size NPTF fitting or
pipe tee with a reducing bushing to 1/2" NPTF will
accept the injection check valve. Use Teflon tape or
pipe dope to seal the pipe threads only.

When installing the Injection Check Valve, be sure to
position it so that the valve enters the bottom of your
pipe in a vertical position. Variations left and right
within 800 are acceptable. (See illustration below)

After cutting an appropriate length of tubing, connect
tubing to the injection check valve then back to the
discharge side of the pump head (topside), making sure
it does not crimp or come into contact with hot or sharp
surfaces.

685 164

Reducinç Bushing
1' to 1i2' NFl

(CustonwsuppliS}

Injion
checkvalve

Typical Injection Check Valve Installations

1' Pipe Tee

CORRECT

Ro*

COECT
Do NOT use
Teflon bpe

on machined

Pipe Cross
Section

bijdon
Check Valve

80°
Variation—e
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5.0 METHODS OF EXTERNALLY TRGGERING

Ct-

Methods of Triggering
Metering (Dosing) Pumps

3 PNP Transistor
Base goes low
to trigger pump

___I -Black

Note:
Switch or transistors must be capable of switching ISV
DC at 2 milliamperes. Minimum time in tow impedance
state (on) is 50 milliseconds Minimum time in high
impedance state (ot is 100 milliseconds.

20

120 V
a

220.240 V
50.60 Hz

Low

PWNO 29i90

1. Switch Closure
Switch closing
triggers pump

2 NPN Transistor
Base goes high
to trigger pump

-y-
Stfl iOpe

Stop edi
+ Whit<

— Black

+White

— Black

V

RF
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6.0 START-UP and ADJUSTMENT
NOTE: The pump is normally self-priming if suction
lift is 5 ft. (1.5m) or less and the steps below are
followed.

NOTE: Pumps are shipped from the factory with
water in the pump head to aid in priming.

6.1 Output Adjustment Controls
Note: Manual series pumps controls are not equipped
with pressure control.

In most external controlled pumps the uppermost set of
knobs on the control panel serve a dual purpose. The
smallest of these knobs (inner knob of this concentric
knob) is Pressure Control. The larger knob directly
underneath is Speed Control. Graduation markings for
the small Pressure Control Knob are etched in yellow
on the Speed Knob itselL Graduations for the Speed
Knob appear directly on the face of the control panel.
The largest knob below is Stroke Control.

1. Pressure Control Adjustment: Pressure control
provides the adjustment of the pump's pressure
capability and power consumption, reducing heat,
pipe shock and pulsation while increasing pump
life. See Section 7.0 after priming for proper
adjustment settings.

2. Speed Adjustment: Speed control provides
adjustment of the percent of maximum strokes per
minute. Turning this knob clockwise increases
stroke frequency.

Note A7 Series Only: When operating pump
in external mode, the speed control knob should
be turned fully counter clockwise A click
indicates pump is in external mode.

Note AM and A37 Series Only: Pump comes
equipped with a range selector switch which
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provides high or low speed adjustment. The
high setting provides speed adjustments
between 8-100 strokes per minute. The low
setting provides accurate speed adjustments
between 1-12.5 strokes per minute for
applications requiring infrequent stroking.

3. Stroke Adjustment: Stroke control provides
adjustment of percent of maximum Liquifram®
(diaphragm) traveLTurning this knobclockwise
increases percent output per stroke.

6.2 Stan-Up/Priming for Pump Supplied with 4-FV

A CAUTION: Read this entire section completely

before proceeding.

When all precautionary steps have been taken, the
pump is mounted, and the tubing is securely attached,
you may now start priming the pump.

1. Plug in or switch the pump on.

2. While the pump is running, set the speed knob at
80% and the stroke knob at 100%.

Note: lithe pump is equipped with a pressure
control knob, turn knob fully clockwise. fl

3. Ifyourpump is equipped with a4-FV, grip both the
yellow and black knobs, 1/4 turn or pull and hold

open.

4. The suction tubing should begin to fill with solution
from the tank.

S. A small amount of solution will begin to discharge
out the return line of the 4-FV. Once this happens,
1/4 turn or release the knobs and SHUT THE
PUMP OFF. (If pump is not equipped with an on/
off switch, disconnect the power cord.)

23
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6. The pump is now primed.

7. Proceed to output adjustment, Section 6.4.

NOTE: If the pump does not self-prime, remove
the 4-FV on the discharge sideof the pump head.
Removethe ball and pour wateror solution into the
port until the head is filled. Replace valve, then
follow start up/priming steps.

6.3 Start-Up/Priming without 4-FV

CAUTION: Read this entire section completely

before proceeding.

When all precautionary steps have been taken, the
pump is mounted, and the tubing is securely attached,
you may now prime the pump.

1. Plug in or switch the pump on.

2. While the pump is running, set the speed knob at
80% and the stroke knob at 100%.

Note: If the pump is equipped with a pressure
control knob, turn knob fully clockwise (_

3. The suction tubing should begin to fill with solution
from the tank.

4. Once the solution begins to exit the pump head on
the discharge side, SHUT THE PUMP OFF. (If
pump is not equipped with an on/off switch,
disconnect the power cord).

5. The pump is now primed.

6. Proceed to output adjustment, Section 6.4.

NOTE: If the pump does not self-pnme, remove
the fitting on the discharge side of the pump head.
Remove the ball and pour water or solution into the
port until the head is filled. Replace valve, then
follow start up/priming steps.

24



6.4 Output Adjustment
Oncethe pump hasbeenprimed, an appropriate output
adjustment MUST be made, Pump output should be
calculated and adjustments made accordingly.

TOTAL PUMP OUTPUT

Calculate the total output of the pump as follows:

PUMP OUTPUT = MAX PUMP OUTPUT x %SPEED x %$TROKE

Example: A1S1-192S

Use MAX Output (From dataplate on bottom center of
pump control panel) = 24 GPD (24 gallons per day).

If the pump is set at 60% speed and 70% stroke length,

the approximate pump output is:

24.0 x 0.60 x 0.70 = 10.08 GPD (gallons per day)
Divide by 24 (hours in one day) to calculate in gallons
per hour.

Note: If pump is not equipped with speed adjustment,
calculate by Max Pump Output x % Stroke only.

7.0 CALIBRATION

Once installation is complete and the approximate
output has been determined, the pump should be
calibrated to adjust speed and stroke for your actual
desired output.

1. If equipped, make certain Pressure Control Knob
is turned fully clockwise

2. Be sure the pump is primed, and discharge tubing
and Injection Check Valve are installed as they
would be in normal service (i.e., including factors
such as injection pressure, fluid viscosity, and
suction lift).

25
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3. Place the Foot Valve in a graduated container with
a volume of 1000ml or more.

4. Plug in and switch pump to Internal Mode. Pump
until all the air is exhausted from the suction line
and head.

5. Turn the pump off. Refill graduated container to a
level starting point.

NOTE: If pump is equipped with pressurecontrol,
see Section 7.1 before proceeding.

6. Using a stopwatch or timer, turn the pump on for a
measured amount of time (50 pump strokes
minimum). The longer the time period, the more
confidentyou can beof the results. Be sure to count
the number of strokes during the calibration period

when making comparisons.

7. Turn the pump off.Note the time elapsed in relation
to volume displaced in the graduate. Now, calculate
the output in the time unit you choose (minutes,
hours. days, etc.).

8. If the output is too low or too great, adjust speed
and or stroke, estimating required correction and
repeat steps 1-7.

Ptesswe line=
lnjion

CFck Valve

LA4I

Pump

Gradc2te
1000 ml Mm

Foot
Valve

Sxtion
Un



Adjust Pressure Control: While unit is running, turn
Pressure Control Knob slowly counterclockwise o
untilunitjust begins to stall. From this stall point, now
turn Pressure Control Knob clockwise fl from 1 to
1 ½ graduation marks. This is the optimum pressure

control setting for your application.

NOTE: Increase setting if back pressure is increased.

Bar Pressure Control
6

5
4
3

2

7.2 Calibration Procedure - On-Site
Volumetric Calibration in External Mode

1. Since pump output is governed by an external
device such as Flowmeter-Pulser, Liquitrontm
Current-to-Frequency Converter or 4-20 mA DC
signal from an instrument with an LMI Analog-to

Digital Converter, only the output per stroke
may be calibrated.

2. With pump primed anddischarge tubing connected
to the injection point as it would be in normal
service, place Foot Valve and Strainer Assembly
in a graduated container with a volume of 500ml
or more.

3. Switch pump to Internal mode with Speed Knob
set at 100 until air is exhausted from suction line
and pump head.

27
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7.1 Pressure Control

PSI

80

60

4°

20

Adjust pressure control to reduce heat,
shock, pulsations and prolong pump life.
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4. Adjust Pressure Control - See Section 7.1.

5. Switch pump OFF and note solution level in
graduated container. Refill graduate to a starting
point.

6. Switch pump ON and count the number of strokes
for exactly one minute. Then Switch pump OFF.

7. Note volumepumped duringthecalibration period
of one minute. Divide into this the number of
strokes to determine the volume of solution pumped

per stroke.

Example: 500 ml in I OOstrokes=5.Oml per stroke.

Multiply this by your expected stroke rate per
minute, per hour or per day and compare with
desired output requirements.

S. Adjust Stroke Length Knob (lower knob) to your
best estimate of required correction and repeat
calibration procedure.

8.0 SPARE PARTS REPLACEMENTS
ROUTINE MAINTENANCE

8.1 Depressurizing the Discharge Line
(For Pumps Equipped with a 4-FV only).

WARNING: ALWAYS wear protective clothing,
face shield, safety glasses and gloves when performing
any maintenance or replacement on your pump.

4 WARNING: Read steps I and 2 below before
proceeding.

1. Be sure the Injection Check Valve is properly
installed and is operating. If a shut off valve has

28



been installed downstream of the Injection Valve,
it should be closed to off

WARNING: Be sure your relieftubing is connected
to your4-FV and nins back to your solution drum or
tank.

2. 1/4 turn or pull on both the yellow and black knobs
on the 4-FV. The discharge line is now
depressurized. Keep valve open until solution drains
back down the discharge tubing into solution drum
or tank. Then release or 1/4 turn knobs to normal

position.

8.2 Liquifram® (Diaphragm) Replacement

WARNING: ALWAYS wearprotectiveclothing, face
shield, safety glasses and gloves when working near or
performing any maintenance or replacement on your
pump. See MSDS Sheet from solution supplier for
additional precautions.

LMI metering pumps are designed for trouble-free
operation, yet routine maintenance of elastomeric parts
is essential for optimum performance. This involves
replacing the Liquifram® seal rings, valve balls, and
the Injection Check Valve spring. LMI recommends
replacing these parts at least once a year, however,
frequency will depend on your particular application.

When replacing the Liquifram®. the valve balls, seal
rings and the injection check valve spring should also
be replaced. See next section (8.3). A Spare Parts Kit
(SP-#) containing these parts may be obtained from
your local distributor. (See the Liquid Handling
Assembly Sheet for Spare Parts Kit Part Number).

29
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1. Carefully depressurize, drain, and disconnect the
discharge line (See Section 8.1 in this manual).
Place the Foot Valve into a container of water or
other neutralizing solution. Turn the pump on to
flush the head assembly. Once the pump head has
been flushed, lift the Foot Valve out of the solution
and continue to pump air into the pump head until
the pump head is purged of water or neutralizing
solution.

Note: If the liquid cannot be pumped due to
Liquifram® rupture, using protective gloves,
carefully disconnect the suction and discharge
tubing. Remove the four screws to the head and
immerse the head in water or other neutralizing
solution.

2. Start the pump. While running, set the stroke knob
to zero and turn the pump off.

NOTE: See Section 9.0 for proper zeroing.

3. With the unit off, unscrew the Liquifram® by
carefully grasping the outer edge oftheLiquifram®
and turning it counter clockwise Q. Discard old
Liquifram®. Remove the Liquifram® disk if so
equipped (located behind the Liquifram® ) and
check that the size code matches the size code on
the replacement Liquifram® (see illustration).

4. Reinstall the disk so the alignment pin on the disk
(if present) seats in the recessed hole in the EPU.

WARNING: Take care not to scratch the Teflon face
of the new Liquifram®.
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S. Start the pump and turn the stroke knob to the
setting indicated below on Stroke Setting Chart
which matches the pump model number located on

the pump dataplate. With the pump stroking
(running), screw on the new Liquifram® clockwise
until the center begins to buckle inwards. Stop the

pump.

Liquifram® Stroke Setting Chart
Pump Series Stroke Knob Setting

AM A. B, .J, P, Z Series
do, Cli, C12, C70, Cu, C72, 90%
E70, E71, E72

All I. Series, 85%

C7B 50%

C13, C14, C73, C74, Cfl
E73, E74 70%

MU and M Senes 100%
but Liquifram® must

be bottomed completely.
(Turned all the way)

Do Not Use Straight Edge.

31
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For Series
B,C,&E

For Series
A, J, & P

NOTE

Size code nakings for pumps supplied
with 6.0 Uqutharns (diaphragms)
should be itferesced to the
6.0 Blzk Adapter not the 10 Spxer
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6. Grasp the outer edge of the Liquifram® and adjust by
screwing itin or out so thatthe center of the Liquifram®
is flush with the outside of the spacer edge (see
illustration).

/
LLOSpa

7. Once the Liquifram® is properly positioned, remount
the pump head to the spacer using the four (4) screws.
Tighten in a crisscross pattern. After one week of
operation, recheck the screws and tighten if necessary.

8.3 Seal Ring, Ball and Injection Check Valve
Spring Replacement
WARNING: ALWAYS wear protective clothing, face
shield, safety glasses and gloves when working on or
performing any maintenance or replacement on your pump.
See MSDS Sheet from solution supplier for additional
precautions.

1. Referto the Liquid Handling Assembly Sheet included
with your pump for the proper Spare Parts Kit number.

2. Carefully depressurize and disconnect the discharge
line (See Section 8.1 in this manual). Place the Foot
Valve into a container of water or other neutralizing
solution. Turn the pump on to flush the head assembly.

Gap

INCORRECT CORRECT INCORRECT

(Uquitrarn ® is flush with

spacer and straight edge)

A
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Once thepumphasbeen flushed, lift the Foot Valve out
andcontinue to pump to let air into the pump head until
pump is purged of water or neutralizing solution.

If the liquid cannot be pumped due to Liquifram®
rupture, with protective gloves, carefully disconnect
the tubing and four screws to remove the head. Immerse
the head in water or other neutralizing solution.

IMPORTANT: Before disassembling valves, note the
orientation of seal ring and ball. (See illustration)

3. Carefully disconnect one tubing connection and fitting
at a time and remove the worn seal ring and ball.

Carefully loosen sealing by prying side to side using a
small screw driver through the center hole of the seal

ring.

4. Install new seal ring and ball in each location.
IMPORTANT: Note correct orientation.

5. Install the new spring in the Injection Check Valve.

WARNING: Depressurize and dram pipeline (or isolate
I.C.V. point using valves) so that I.C.V. can safely be
disassembled.

(Refer to Liquid Handling End
assembly orientation.)

Sheet for proper

WiveHowing a

SaU©

SSRing ®

BaiI(j)

Seal Ring

ViM Seat

Order of Installation
Note: Order of assembly changes depending on vdive location
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9.0 CHECKING PUMP FOR PROPER
ZEROING (STROKE KNOB)
1. With pump running, turn strokeknob counter clockwise

toward zero or end of black or red band.

2. LISTEN to the clicking as the pump is running. The
pump should operate quietly at the zero position (no
clicking).

3. If the pump continues to click at zero or stops clicking
before zero is reached, the pump zero must be reset
(See Section 9.1 or 9.2)

9.1 Typei-Pushon Knob
Rezeroing and Stroke Knob
Disassembly and Assembly

1. Remove stroke knob from the pump by grasping the
knob firmly and pulling it toward you.

2. Pry off the yellow cap.
3. Place the knob on a flat surface.

4. Using needle nose pliers, squeeze the inner section
together while lifting the outer section up.

S. Push the inner section back onto the "D" shaped stroke
shaft.

6. With the pump running, zero the pump by turning the
inner section of the knob counter clockwise until the

pump stops clicking.
7. Position the outersection of the knob so that the pointer

aligns with zero on the nameplate or end of the black or
red band.

S. Push down on the outer section (a snap sound indicates
parts are locked together).

9. Replace the yellow cap over the outer section of the
knob, aligning the tabs on the cap with the slots inside
the knob.
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Stroke Knob Assembly (Type I)

Knob Base

Knob Pn
Knob Base

I
TI0
K
£

685 130

9.2 -Type ii Collet Knob
Rezeroing and Stroke Knob
Disassembly and Assembly

1. Remove Yellow Cap.

2. Hold knob with soft jaw pliers.

3. Disconnect knob by loosening 5116(8mm)collet nut.
There is no need to remove nut.

4. Remove knob by pulling towards you.

5. With pump running, zero the pump using a screw
driver to turn the stroke shaft counter-clockwise U
until the pump just stops clicking.

6. Pump is now zeroed.

7. Position knob at zero, or the end of the low range band,
and tighten 5/16" (8 mm) collet nut).

8. Replace yellow cap.
35
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10.0 TROUBLESHOOTING

PROBLEM

Pump Will Not Prime

Pump Loses Prime

36

POSSIBLE CAUSE

1. Pump not turned on or plugged in.

2. Output dials not set property.

3. Foot Valve not in vertical position
bottom of tank.

on

4. Pump suction lift too high.

5. Suction tubing is curved or coiled
tank

in

6. Fillings are over tightened.

7. Air trap in suction valve tubing.

8. Too much pressure at discharge.
(Pumps without 4-FV)

1. Solution container ran dry

2. Foot Valve is not in a vertical position on
the bottom of the tank

3. Pump suction lift is too high.

4. Suction tubing is curved or coiled in
tank.

5. Fittings are overtightened.

6. Air trap in suction valve tubing.

7. Air leak on suction side.
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SOLUTION

1. Turn on pump/plug in pump.

2. Always prime pump with speed at 80% and stroke at 100%.

3. Foot Valve must be vertical (See Foot Valve Installation,
Section 4.6).

4. Maximum suction lift is 5 ft. (1.5 m) Pumps with High Viscosity Liquid
Handling Assemblies require flooded suction.

5. Suction tubing must be vertical. Use LMI tubing straightener supplied
with pump. (See Section 4.6)

6. Do not overtighten fittings. This causes seal rings to distort and not
seat property which causes pump to leak back or lose pnme.

7. Suction tubing should be as vertical as possible. AVOID FALSE
FLOODED SUCTION! (See Section 4.2A)

8. Shut off valves in pressurized line. Disconnect tubing at injection
check valve (See pnming Section 6.0). When pump is primed,
reconnect aischarge tubing.

1. Refill container with solution and reprime (See Section 6.0)

2. Foot Valve must be vertical (See Foot Valve Installation,
Section 4 6).

3. Maximum suction lift 1s5 ft. (1.5 m). Pumps with High Viscosity Liquid
Handling Assemblies require flooded suction.

4. Suction tubing must be vertical. Use LMI tubing straightener
supplied with pump._(See Section 4.6)

5. Do not overtighten fittings. This causes seal nngs to distort and not
seat properly which caused pump to leak back or lose prime.

6. Suction tubing should be as vertical as possible. AVOID FALSE
FLOODED SUCTION! (See Section 4.2A)

7. Check for pinholes, cracks. Replace if necessary.
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TROUBLESHOOTING (continued)

PROBLEM POSSIBLE CAUSE

Leakage at tubing 1. Worn tubing ends.

2. Loose or cracked fitting.
I

3. Worn seal rings.

4. Solution attacking Liquid Handling
Assembly material.

Low Output or Failure
to Pump Against
Pressure

1. Pump's maximum pressure rating
is exceeded by injection pressure.

2. Worn Seal Rings.

3. Ruptured Liquifram®.

4. Incorrect stroke length.

5. Tubing run on discharge may be too
long.

6. Clogged footvalve strainer.

Failure to Run 1. Pump not turned on or plugged in.
'

2. EPU failure.

3. Pulser failure.

Excessive Pump Output 1. Syphoning. (Pumping downhill without I

a 4-FV).

2. Little or no pressure at injection point.

3. Excessive strokes per minute.

38



SOLUTION

685 184

1. Cut tubing about 1 inch (25 mm) off tubing and then replace as before.

2. Replace fitting if cracked. Carefully hand tighten fillings. Do not use
pipe wrench. Once fitting comes into contact with seal ring, tighten
an additional 1/8 or 1/4 turn.

3. Replace balls and seal rings. (See Section 8.3) Spare Parts (SP-#)

4. Consult L.MI or your local distributor for alternate matenals.

1. Injection pressure cannot exceed pump's maximum pressure. See
pump data plate.

2. Worn seal rings may need replacement. (See Section 8.3) Spare
Parts (SP-#)

3. Replace Liquifram®. (See Section 8.2)

4. Check zero on pump/Re-zero pump. (See Section 9.0)

5. Longer tubing runs may create frictional !osses sufficient to reduce
pumps pressure rating. Consult factory for more information.

6. Remove footvalve strainer when pumping slurnes or when solution
particles cause strainer to clog.

1. Turn on or plug in pump.

2. Disassemble pump and measure the resistance of the EPU across
the EPU wires. Resistance reading should be in accordance to the
table (See Section 11.0). Also check ERA leads to ground. Consult
supplier or factory.

3. The pulser should be replaced if EPU checks out OK. Consult
supplier or factory.

1. Move injection point to a pressunzed location or install an LMI 4-Pt.
(See Section 4.4)

2. If pressure at injection point is less than 25 psi, an LMI 4-FV should
be installed. (See Section 4.4)

3. Replace pulser or resistor. Consult factory.
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11.0 EPU RESISTANCE CHART

Pump Series Voltage Coil Resistance (Ohms)
* @ 20C (GV F)

A14, AIS, A16, A34,
A74, A75, A76
A94, ASS, A96
J02, .103, .104 , .105, .106
J13,J15,J16
PW4, PW5, PWG
P04, P05, P06
P14, P15, P16
(Jol ,U02,tJ03

115 VAC 76-87
230 VAC 307-353

A17,A37,A77,A97,A1 8,A78
P02.P03
P12.P13
(NOTE 1)

115 VAC 152-176
230 VAC 583-671

A17, P37, A77, A97, A18, A78
P02,P03
P12,P13,P77
(NOTE 2)

115VAC 76-87
230 LAG 291- 335

.1540, .1550, J560 12 VOC 1.1 - 1 3

010, 011,012,013, 014
070, D71, 072, 073, 074

115 VAC 25.7- 29.6
230 VAC 91- 112

£70. En. £72, £73, E74 115 VAC 22.8 -26.2
230 VAC 91-105

B11,B12,813,B14
671,872, 873,874

1ISVAC 43-49

230 VAC 167- 193

dO, Cli, C12, C13, C14

C70, C71, C72, C73, C74
115 VAC 228-262
230 VAC 91 - 105

C77, C78 115 VAC 14.4 -16.6
230 VAC 57.7- 66.3

NOTES
1 Pumps with senal numbers lowr than 960113429
2. Pumps with social numbers higher than 960113429

EPU checked withIn 10 hours of operation can increase cod resistance readng as rTtLIdi es20%

eLMI___ L000'' MILTON ROY
8 Post Office Square Acton, MA 01720 U.S.A.

TEL (508) 263-9800 • FAX (508) 264-9172

I3S
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Instruction Supplement
Series C7

Electronic Metering Pump

Metering Pump Component Diagram

'n.. •
_____ 8 Post Office Square

Acton, MA 01720 USA
UUUID METNONICS DIVISION TEL: (508) 263-9800
MILTON ROY FAX: (508) 264-9172
A w. of Siatdstr.ad Coipoittlon http: //www.Imipumps.com

iu11 Replaêes same of 171604/96

COUPUNG NUT -.

INJECTION CHECK VALVE

,— DISCHARGE TUBING

(4FV)

PUMP HEAD

RETURN UNE
(PRESSURE REUE9

METERING PUMP

/ HOUSING

SPACER, EPU

SUCTION FITTING

SPEED
KNOB

PRESSURE
CONTROL

STROKE
KNOB

POWER CORDTUBING
STREAJGHTENER —/

• La- - Rn

SUCTION TUBING

FOCI VALVE

1716 E 5/97
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LE-71T LE-72T LE-75T
LIQULD HANDLING ASSEMBLIES

685 190

CAIfflON
When pumping chemicals make rtain that all tubing is sewrely attached to the llttngs. It Is recommended that tubing or pipe lines be
stuelded to prevent possible injury in case of rupture or adenth damage. Always wear protectve dothing whea woricing on or near
themical metering pump.

A. INSTALUNG INJECTION CHECK/BACK
PRESSURE VALVE
1. The Injection check valve should always be Installed as
close as possible to the point of chemical Injection, at the
very end of the tubing run.
2. Purpose of injection check/back pressure valve Is to
prevent backf low from treated line and to prevent
syphoning or overpumping of chemical.
3. A liz NPT female fitting with sufficient depth will
accept the injection checkiback pressure valve.
4. To insure correct seating of the ball inside the check
valve, the injection check/back pressure valve should be
Installed upwards.

B. CONNECTING DISCHARGE TUBING
1. Discharge tubing Is relatively stiff translucent tubing.
2. Route tubing from Injection check valve to chemical
metering pump, making sure It does not touch hot
surfaces, sharp surfaces, or is bent so sharply that it
kinks.
3. Slide small end of coupling nut onto tubIng.
4. Push tubing over tapered nozzle of discharge valve so
that tubing flares out and reaches the shoulder. (If tubing
is stiff from cold, dip end in hot water.)
5. Slide down the coupling nut until threads are engaged.
lighten by hand until tubing is held securely in place.

Excessive force will crack or distort fittings. DO NOT
USE PIPE WRENCH.

6. Follow the same procedure for connecting tubing to
Injection valve.

C. CONNECTING SUCTION TUBING
1. Cut suction tubing to a length such that the loot valve
hangs just above the bottom of the chemical container.
Maximum recommended vertical suction lift Is 5 ft. (1 3m).
2. Follow same procedure (see B) in connecting suction
tubing to suction valve and toot valve.
3. If a suction tube straightener is desired, one may be
fabrIcated from a 3 ft. (Im) piece of 3/4 Schedule 80 PVC
pipe.
4. Dip end of PVC pipe in hot water for at least 1 minute to
fit easIly over end of coupling nut
5. Push pipe over small end of coupling nut.

0. PRIMING
1. Temporarily remove tubing from injection check,back
pressure valve and hold the end of tubing so it Is above
pump level.
2. Set pump at 80% speed and 100% stroke and start

pump.
3. As soon as chemical is visible through translucent
discharge tubing just past the discharge valve, stop the
pump.
4. Pump Is now primed.
5. Reconnect tubing to InjectIon check/back pressure
valve.
NOTE:
(a) Pump is normally soY -priming if suction lift is no more
than 5 ft. (1.5m), valves in the pump are wet with water
(pump is shipped from factory with water in putrp head
and therefore valves are wet), and the above steps (Dl
thru 03) are followed
(b) if the pump does not soY -p rime, remove discharge
valve housing and ball and pour water or chemical slowly
into discharge port until It is filled. Follow steps 02 thru 05
thereafter.

Catalog Sec. 40, pg 3500
Replas same of 8/91

1470.0 7/92

a
_____ LM I a Post Office SquareS —
______ Acton, MA 01720 U.S.&
_________ LIQUID METRONIcS DIViSION TEL (508) 263-9800

MILTON ROY FAX(508)264-9172
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* Parts inc)uded in Spare Parts Kit No. SP-U2.



NOTE:
Threaded nnections into pump head am 3/4-16
saight threads. Do not use Teflon tape. These
joints are sealed by seal nng valve seats (item 4

on exploded view)

685 122

(yLJ
PS

3- c-EIi1

1.

1/2" NPT

— — vor ,nC. dccc ,'



FOUR FUNCTION VALVES
INSTALLATION INSTRUCTIONS

585 193

A. PRIMING

1 Connect pressure release tubing to pressure
release port.

2. Route tubing to solution reservoir and anchor with
plastic tie provided.

3 Set pump at 80% speed and 100% stroke Start
pump

4 Pull on Pressure Release knob (red or black
knob) holding knob out until chemical is visible
through translucent return tubing.

5. Pump is now pnmed.

NOTE

discharge valve ball, and pour water or chemical
slowly into discharge port until it is filled. Replace
valve ball and follow steps Al thru AS thereafter

B. DEPRESSURIZING DISCHARGE LINE

1. It is possible to depressurize discharge line and
pump head without removal of tubing or loosening of
fittings.

Be sure injection check valve is properly installed
and is operating. If a gate valve or globe has been
installed, downstream of injection check valve, it
should be closed. Be certain relief tubing is con-
nected and run to chemical resen,oir.

2. Pull on both anti-syphon and relief knobs

(a) Pump is normally self-priming if suction lift is no
more than 5ff. (1 .5m), valves in the pump are wet
with water (pump is shipped from factory with water
in pump head) and the above steps (Al thru A3) are
followed

(b) If the pump does not self prime, remove Anti-
Syphort/Pressure Release Valve Assembly and

3. The discharge line is now depressurized.

4 If injection check valve is of higher elevation than
pump head, disconnecting tubing at injection check
valve end will allow air to enter and cause chemical
to drain back to tank.

cataiog Sec 60, pg 5000
Replaces same of 2188

1243 C 11/88

r The LMI four functton valve is designed to replace the discharge valve on the LMI pump. Carefully remove
the discharge valve currently on the pump and replace it with the four function valve.

VALVE MODELS

25690 25700 25900 26035 26615
27043 27048 27051 28010 28022
28046 30419 30420 30475 30476

a— p
= — L Rh I

8 Post Office Square
________ Acton, MA 01720 U.S.A.

LIQUID METhONICS DIVISION TEL (508) 263-9800
b MILT N ROY FAX (508) 264-9172
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685 106

a
Configuration Data ___ _____ '" S

Model 1C921 [1] -L3!!j SerleStr
Electronic Metering Pumps

Control&OutputCcde'
Manual Control
Speed (stroking frequency) and stroke
length manually adjustable.
ClO —13211 (491/h). 300psi (2O7Bar)
Cli-- 2.5011 (951/b).. l5Opsi{lO3Bar)
012 --4008 (1511,1,). lOOpsi (B9Bar)
C13 — 80011 (30 1,11).... Gopsi (41 Bar)
C14 — 20 GPEI (76 1,1,) 25 psi (1 7 Bar)
Instrument Responsive/Manual Control
Manual adjustment features of Cl Senes
plus switch conversion to external control
for automatIc systems
C70 --13011 (491,11) SoOpsi (2O7Bar)
C71 -- 25011 (951/h). l5Opsu (lO3Bar)
C72 — 40 GPN (151 1/h) 100 psi (69 Bar)
C73 --80211 (301,11) BOpsi (41 Bar)
C74 --- 20 GPI-I (76 I/li) 25 psi (1 7 Bar)
C77 ---10 GPl4 (38 Vh) 80 psi (55 Bar)
078 --- 25 GPH (95 1/h) 30 psi (2 07 Bar)
C90 --1 3GPH (491,11) SOOpsi (2078ar)
091 -- 25 014 9S 1/h) IsOpsi (10 3Bar)
092 --40211(1511/11) lOOpsi (698ar)
C93 -- 800PM (301,1,) 6opsi (41 Bar)
C94 --- 20 GPH (76 1/h) 25 psi (1 7 Bar)

Voltage Code - - -

1 120 VAC US Plug

2 240 VAC US Plug

3 220-240 VAC DIN Plug

5 240-250 VAC, UK Plug

6 240-250 VAC, AUST/Ni Plug

7 220-240 VAC, SWISS Plug

[uguld End
See next page for complete liquid end

Lspecitications and selection

Dimensions

Specifications
SfroMt StrokeLa.gthMflute, -(4jus)--I.r ' fl't
(AdJisstb&) !.coilvi!.ndsd: npiPow. ShippingSdnC MLn Ma uirn.n:> l)MaISp.d

ClO, C70. C90

Cli, C71,C91
C12,C72,C92
C13. C73, 093
C14, C74, C94

1 100 10% 44watts 2Olbs(91kg)

C77

C7B

1 100 10% 87watts 281bs(127kg)

• Dimensions shown are
maximums for largest
available Uquid End

Dimensions will vary
depending on Liquid
End selected

1!i 1 A I 8 Post Office Square
--

-
Acton,MAO172OUSA

uoum auinrioi!cs mmnstoe - - ThL (978) - 263-9800
MILTON ROY (978)264-9172
A w* of sosmád co.pa.tn - -

http://wwwirnlpumpstom

Replaces same of Rev B 5/96
ecjoo i712.C 9/97
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Configuration Data & Materials of Construction

egiC-
0920 -
C71 0 -
C720-
CuD-
Cl 20-

36051

361 SIt
36251

36351

277
711$
71St
72$'
74$"'
751-N

75$?
76
79

18
1R
Is
18
18
18
18
1 8
18
18
18
18
IS

Ac iv Iic/RGC

PGr.IPGC

RVDF/RVOF

PVDF/RVOF
316 S S

A cryliclR VU F

Acrylic/PVC

PVC

PVC

Polvoronviene

PoIyropyIene
Acrylic/PP
UHMW RE

Ceramic

Ceramic

Ceramic

Ceramic
316 S S

Ceramic
Ceramic

Ceramic
3165$
Cp.ramir.

3165$
Ceramic

Fluorofilm'
Fluornfilm'

Fleoro him""

Flu orolilni'"
Flunrnuilm'"HS
Fluorotilm"
FluornfiIm'

Fluorotilm'"
Fluorolilm'"
Fliinrnlilm

Fluorohlm
Hvnalont

FtC / Polyorel5
POC I RnIvnrel

PVDEJ_PolypreIt

RVDF/PIFE

HvflaIort
HyDalorl'

RIFE

RIFE

RIFE
RTFE

ViInn
RIFE

HyoaiornS

4EV
4EV

4EV

RE 375"O0
RE 375" 0 0

RE 375"OD
RE 375"UD

Vinyl5" 00
5" 00

Rice 1/2"NRTM

Pine 1/2" NPI M
RE 5"00
RE 5" 00

Rioe 1/2" NPT M

RE 5"00

C940-
C78 0-
C740-
C140-

30
32

34

35P

351

36
37

60
An
60
60
60
60
60

Acrylic/PVC
PVUF

PVC

PoIv DIG DV Ic n e

Polyom ov le tie

PVC

316 S S

Ceramic

Ceramic

Ceramic

Ceramic

Fluorolilm'"
Ftuornfilm

Fluorolilm""
Fluorolilm""
Fluorofifm

Fluorolilm
Fluorclilm""

RIFE

RIFE

RTFE

RTFE

Cerarnic
Ceramic
316S S

RIFE

RIFE

RIFE

PE 5 OD Vinyl 5" Oft
RE 5"0U

Rc 1/2" NRTM
Rioe 1/2" NPI M

RE 5"00
RE 5" 00

RiDe 1/2" NRT M

C770-

201-N 30 Acrylic/PR 316 S S Fluorolilm" RE 5" 00 Vinyl 938 00
20S'" 30 Acrylic/PVC Ceramic Fluorolilm"" 4EV RE 5" 00 Vinyl 5"00
24 30 PVC Ceramic Fluarotilrn'" RIFE Ripe 112" f/PT M

251-N 30 Rolvnrooylene 316 S $ fiigMiImL,_ RTFE RE 5" 00 Vinyl 938" 00
25P 30 Rolyoropylene Ceramic Fluorolilm"" RIFE Riot 1)7 f/PT M
251 30 Rolyoroovlene Ceramic Fluorohlm'" RIFE RE 5" 3D
265" 30 PVC Ceramic Fluprolilm"" Vitont 4EV RE 5" 00
27 30 316 SS 31655 Flugrohlni" RIFE Riot 1/2" NRIM
29 30 UHMWRE Ceramic Ffuorafilrn'" Hyoalon RE 5"0D

o See froMpageIorvotugecodtspecfeado t TonpecfyWNPTmaiecbangetto? ToacdybkecKwresistr 4ffestMIihpw-iaequepedwflhuunI.MIburFwctoaV&e
iubrngchangettov To speciey Sited 4EV cilangetto t TO The dbphraQm type wl-sytroeilptessore reese nih. is iniaied on

These Lqdd Ends ze niiable wrihovi a 4EV smpiy drop the speciy 3EV 'limps "Slot eke pun lead 1 provides anti-syphon protection and aids in
S ii the end of ijie Liquid End nuntet Co under the mdei w'ihoui Eluorofim"" s a copolymer 01 PIE! and PEA prirrono. even under pleasure
a 4FV Polyprep is an elastomeric PIFE copolymer

Output Information
. 'CGallcnspetHcur"'MW '',- UItespec.

.
mLJpecMunilte
'PMn-' YIkx

'nttjccpetStroke MSmunn I*dIOn"
Thessuijitn

C10C70".Cgo" 0001 13 0005 49 008 82 008 082 300psi (2078ar)
C11.C71',Cgl" 0003 25 0010 95 016 158 016 158 ISOpse (lO3Bar)
C12.C72".C92" 0004 40 0015 151 025 252 025 252 lOOpse (6gBari
C13.C73".C93' 0008 80 0030 30 051 505 051 505 6oosi (41 Bar)

&14S14"94L. 0020 200 0076 76 126 1262 126 1262 25osi (I7Bar)
C77" 0010 100 0038 38 063 631 063 631 BOpsi (55Barl
C78" 0025 250 0095 95 158 1577 158 1577 3opsi (2078ar)

Drive' -. Liquid
Assimbl End No.

Size
Code

- - - - Materials of Construction -

Head & Fittin9s - Balls, jlguifram'" '[!eal Ring
* Tubing & Connections

Aàcessory Dlscharg, - SuctIon
0900-
C700- 297

0100- 94S"
09
09

31655 3165$
PVC Ceramic

Fluorolilm'"

Fluorolilm'"

31655
RIFE 4EV

Rioel/4"NPTM
Ripe 1/4" NRI M

PGC / Poiyorel5

ROC I Pnfvnrplt
4EV

Ri/OFf Pot Vomit

4EV

RVDF/ RIFE

RE 375"00

4EV

316 S S

4EV

PE 375"0D

Hypaf cr9

RE 375"00

RIFE

RE 375"0D

4EV

31031

Ripe 1/4"NRTM

4EV

RE

RIFE

3" 00

31151

RIFE

30

RE

4EV

5" 0 B
Vinyl

RIFE

30
3I2S1

5" 00

4EV

Vi cvi

Acrylic/FCC

RIFE

31351'C93 0 -
0730-
C139-

30

5•0 0
ft 5"00

POe/FCC

Hyoalcn

201-N

30

Ceramic

Rice 1/4"NRIM
RE

4EV

RVOF/ RVOE

5" 00

Hyonlon'

20S"

Ceramic

30

FluoroMm""

Vinyl

RVDF/PVOF

24

EE 5"O0_
938" 00

30

Seramic

RE

Fluornlilm""

Acrylrc/RR

5" 00

2SHV

30

Ceramic

RE

Fluorolilm'"

Vinyl
5" 00

Acrvlic/RVC

25R

938" 00

30

3165 S
Fluornfilm'"

PVC

Vinyl 5"00

251
30

Ceramic

Fluorolilm""

Rolyorocylene -

265"
30

Ceramic
Fluorolilm""

Rolvorooylene

27

31655

4EV

30

Fluoronlm

Polvcronvfene

29
30

Ceramic

Fiuorolilm"

PVC

30

Ceramic

RE

4EV

3165 S

FIuorofilm""

Ceramic

RE

Fluorntilm'"

11-1MW RE

31688

938" 0i

Fluorclilm""

Vinyl 5•00

Ceramic
FlooroIrIm'"

E 5" 00 Vinyl 938" 0D

Fluorotilm

4EV

1997 LMI Milton Roy -All Rights Reserved
Printed in USA
Specifications subject to change without notice

Mrnnjme basdonisteoke per nouns and 10% stroke senrip. em ounpui can be reduced hirtherloeidemal motes CS p&enpsmaybeprop,anr*d for stokes per houn for iower ouu1s

Polyprel is a registered trademark of Liquid Metronics, Inc, Rourofllm,
Lequifram are trademarks of Liquid Metronecs, lnc, Hypalon, /ston are

registered trademarks of E I. du Pont de Nemours & Co.. Inc.
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Specification Sheet
Series C

GENEh4L
Chemical metering pumps shall be positive displacement,
Liquifram" type pumps. Output volume shall be adjustable
while pumps are in operation from zero to maximum capacity of:

C1O,C7O,C90 —l.3GPFI (4.9liters/hour)
Cl l,C71,C91 —2.5GPFI (9.5 liters/hour)
C12,C72,C92 —4.OGPI-1 (15.1 liters/hour)
C13,C73,C93 —800PH (30.Oliters/hour)
C14,C74,C94 —20.OGPH (76.Oliters/hour)
07 —IOJJGPH (38.Oliters/hour)
08 —25.OGPH (95.Oliters/hour)

Chemicalmetenng pumps shall becapable, withouta hydraulically
backed diaphragm, of injecting chemicals against pressures up to.

Cl0,C70,C90 — 300psig (2073ar)
Cll,C71,C91 — l5Opsig (lOiBar)
Cl2,C72,C92 — lOOpsig (69Bar)
C13,C73,C93 — 60 psig (4 1 Bar)
Cl4,C74,C94 — 25 psig (1 7Bar)
07 — 80 psig (5 5Bar)
C78 — 30psig (2 07Bar)

SERIES Cl
Adjustment shall be by readily accessible dial knobs, one for
changing stroke length and the other for changing stroke fre-
quency (speed). Both knobs are to be located opposite the liquid
handling end

SERIES Cl
Control of Series C7 metering pumps shall be selectable between
internal and external pulsing by means of a 3-position center-off
switch. Stroke length shall be adjustable by means of readily
accessible dial knob. When in external pulsed mode, Series Cl
units shall accept signals without the use of electncal timer or
internal timer. Pressure capacity shall be adjustable to reduce
noise, vibration and wear.

SERIES C9

Series C9meteringpumps shall haveaclear liquid crystal display.
Controlshall be selectable between internal and external pulsing
by means of a tactile keypad. Internal stroke frequency shall be
adjustable from I stroke per hour to 100 strokes per minute
Pressure capacity shall be keypad adjustable to reduce noise,
vibration and wear. Metering pump shall be capable ofdividing
ormultiplyingpulseinputsfroml to999orrespondingdirectlyor
inversely to a 4- 2OmA input signal

DRIVE

Thepump drive shall be totally enclosed with no exposed moving
parts Solid state electronic pulser shall beencapsulated and
supplied with quick connect terminals at least 3/16" (4.75 mm)
wide. Electronics shall be housed in chemical resistantenclosure
at the rear of the pump for maximum protection against chemical
spillage. Electrical power consumption shall not exceed 81 watts
under full speed and maximum pressure conditions. Pump weight
shall notexceed28 lbs (12.1 kg).

AUTOMATICPRESSURERELIEF
To eliminate need for pressure relief valve, LiquiframTM shall
automatically stop pulsating when discharge pressure exceeds
pump pressure rating by not more than 35%.

M4TERIAL

Chemicalmeteringpump housing shall be of chemically resistant
glass fiber reinforced thermoplastic with a glass fiber reinforced
polypropylene EPU carner'. All exposed fasteners shall be stain-
less steel. Chemical metering pump valves shall be ball type, with
ceramic balls'. Valve seat and seal ring shall be renewable by
reptacingthecombmatton seat-sealring 2orcartridgevalve assem-
bly Pump head shall be of transparent acrylic material capable
of resisting the pumped chemical. Fillings and connections at
pump head shall be PVC .

CHECK VALVE AND TUBING

A total of 16 ft (4.8 in) of polyethylene tubing 'shall be provided
per pump complete with compressing connections A foot valve
with integral one piece strainer shall be provided for the suction
line, andan injection check/backpressurevalvewith li" NPTmale
connection forthe injection point. The injection check valve shall
incorporate a dilating orifice which inhibits accumulation of
ciystalline deposits.

NOTES:
I. Type 316 stainless steel or PTFE may be specified.

2. Hypalont,Polyprel,Vitonor PTFE may be specified.
3. PVC, polypropylene, or Type 316 stainless steel maybe

specified.
4. PVDF,polypropylene, or Type 316 stainless steel may

be specified.

5. 6ft (1.8 m) of vinyl suction tubing may be specified in place
of polyethylene for the suction side only. ¼" or ¶4" male pipe
thread may be specified.

6. Withplastic coated cast iron EPU carrier for Series C77 and
Ga

_____ B Post Office Square

II.IIVII
UQUID MflONICS DIVISION TEL: (978) 263-9800

MILTON ROY FAX: (978) 264-9172
A aiSt at S4mdsvand carparna., http:f/www.Imipumps.cOmIri
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Instruction Manual
LiquttrontM Series 0P5000

pH Controller

ml!

For file reference, please record the following data:

Model No: ______________________________—_________________

Serial No:

Installation Date: _________________________________________—

Installation Location: ___________________________________________

When ordering replacement parts for your LMI Controller or accessory, please include
the complete Model Number and Serial Number of your unit.

___ U a u
_____ 8 Post Office Square

Acton, MA 01720 USA
LIQUID MEflONICS DIVISION TEL: (978) 263-9800

MILTON ROY FAX: (978) 254-9172
A wilt of Sund.twid CO.p.IMIOa http://www.lmlpumps.com

1fryil Reolaces same of Rev C 6,96
17560 1i98
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1.0 IntroductIon

The Liquitron" DP5000 Series pH Controllers aredesigned for a variety of industrial pH applications including metal
finishing, water treatment, printed circuit board manufacturing and waste treatment.

The DPS000 is a microprocessor-based pH controller with a backlit customized display and tactile keypad for ease of
programming. The DPS000 allows independent programming of control methods ('ON/OFF' or 'PROPORTIONAL') for
acid (Pump A) or base (Pump B) dosage. Independent high and low pH alarms may be set with activation of the 'Alarm
relays.' A third relay output is available for activating a solenoid valve or other devices.

The controller is compatible with any pH electrode that generates a my signal and allows incorporation of platinum 1000 Q
automatic temperature compensation (ATC) elements. Two point or single point pH calibrations may be performed. Timer
functions for pump 'Run' time and solenoid 'Delay' times can be programmed to operate a solenoid pump valve. An
Advanced Menu' allows selection of special features such as a 'Point 3' (inflection point) for the control profiles of the

acid or alkali pumps for finer control. The DP5000 features continuous non-volatile memory back-up, voltage selection.
pm-amplifier outputs, flow and level switch inputs as standard. 4-20 mA recorder output is optional.

2.0 Unpacking

Yourcarton will contain the items shown in Figure 1. Please notify the carrier immediately if there are any signs of damage
to the controller or its parts. Contact your LMI Distributor if any of the parts are missing.

There is a number label on the inside cover of the unit; for easy reference, you should note the model and serial numbers
on the front cover of this instruction manual.

._H=I I

Quick Reference Guide

User Manual

DP5000 pH Controller

Figure 1: Unpacking Items

3



3.0 Installation

Pre-Installation

685 202

A
Environment

Be sure that the unit has a plug and voltage code compatible with the power source that you intend to use

The housing is corrosion and spray resistant but should not be subjected to excessive spray or ambient temperature over
122° F (500 C). Never immerse the unit.

Installation

The DP5000 Controller should be mounted on a solid, stable surface. pH adjustment pumps should be installed following
the manufacturefs recommendations. For installations requinng longer cables, consult your distributor. The electrode
installation will van', depending on the process used. In general. the temperature electrode and pH electrode should be
mounted together. and placed far enough downstream from the source of pH adjusting solution that sufficient mixing may
occur, but close enough to eliminate hydraulic lag time of response. Refer to the typical installation diagrams on the

following page

3.1 Mounting the Electronic Enclosure

The DP5000 control module is supplied with integral wall mounting flanges. It should be hung with the display at eye
level, on a vibration-free structure, in a location where liquids will not be splashed on it. All four (4) top-mounting holes
should be used for structural stability. The control module requires the following clearances

a 10 (254mm)

8 (203mm)

4 (102mm) —

Figure 2: Minimum Clearances

2 (51mm)

0 Oi

I
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3.2 Electrical Installation 685 204

Connect the pH adjustment pump(s) to the terminal stnp for 'ON/OFF'control (connect to receptacles directly for 115
V models) or to cables for 'PROPORTIONAL' control. Connect the pH electrode to the BNC connector on the right side
of the control module. Take care not to twist or strain the wires. If equipped, connect the ATC cable (1000 (2at 32° F
[00 C]) through the cable gland below the BNC connector to the terminal strip. You may optionally connect an alarm.
solenoid, flow switch and low level switch. You may also connect the mA orcommunications connections (with the option
fitted) The S V supply forelectrode pre-amplification is also accessed on the terminal strip. There isa 500(2 maximum
resistance for 4-20 mA option (refer to Figures 4 and 5)

POWER CORD

pH E'' . (RODE
(BNC CONNECTOR)

FOR

ACID PUMP OUTPUT

BASL PUMP OUTPUT*

6 Figure 4: Electrode and Pump Connections

Electrical Connections
To reduce the risk of electrical shock, the control or metering pump must be pthgged into a ground outlet wit/i

ratings confonning to the data on the control panel It must be connected to a good ground DO NOT USE

ADAPTERS' All wiring must conform to local electrical codes

INCORRECT CORRECT

Electrical installation ofthe DPS000 Series pHControllers consists ofplugging the control module into a proper line outlet.
Based on model number, the following voltages and receptacles are required:

DP5000-1A DP5000-3A DPS000-6A DP5000-OIA
DP5000-IB, DP5000-3B 0P5000-6B DPS000-OIB
115 V 60 Hz 230V, 50 Hz, 230 V. 50 Hz 115 V. 60 Hz
USA Cord DIN Cord AUS/NZ Cord No Cord

DP5000-2A DP5000-5A DP5000-7A DPS000-02A
DP5000-2B DP5000-58 DP5000-7B DPS000-O2B
230 V. 60Hz 230 V 50 Hz 230 V. 50Hz 230 V, 50/60HZ
USA Cord UK Cord SWISS Cord No Cord

(Either option is available.)

*PROPORflONAL *OWOFF
10 FT (3M) l2in (304.8mm)aa)

INPUT/OUTPUT

WIRING FOR OPTiONS

BO1TOM VIEW



3.2.1 Terminal Board Signal Description

Terminal blocks are TBI-TB4 from left to right, and Pin I is at the bottom ofeach terminal block

Terminal Strip
pin 1 -Pin 3 Earth connection (one for input power connection)
Pin 4-Pin 9 Neutral power connection (one for input power connection)
Pin 10 AC Mains live input

TB2 Terminal Strip
132 Pin 1 Form A contact closed when Pump B (base) is ON
TB2 Pin 2 Form A contact closed when Pump A (acid) is ON
162 Pin 3-4 Form C contact activated, (it programmed) when pH is within programmed limits

(solenoid pump)
TB2 Pin 5-6 Form C contact activated when Alarm Setpoint 2 exceeded (powered output contacts)
162 Pin 7-8 Form C contact activated when Alarm Setpoint 1 exceeded (powered output contacts)

Terminal Strip
Pin 1-2 Opto isolated input - low or short stops pumps (OFF on display)(Remote ON/OFF)
Pin 3-4 Opto isolated output - low when alarm condition exists
Pin 5-6 Opto isolated output - pulse train to drive Pump A
Pin 7-8 Opto isolated output - pulse train to drive Pump B
Pin 9-10 Spare, not programmed
Pin 11-12 4-20 mA output proportional to pH (programmable limits) (optional) (polarity sensitive)

Terminal Strip
Pin 1-2 Opto isolated input - flow switch input (add jumper if no flow switch is used)
Pin 3-4 Opto isolated input - flow switch input (add jumper if no level switcfl is used)
Pin 5-6 Serial communications lines (optional)
Pin 7-8 Temperature input (from platinum U probe)
Pin 9-10 Power voltage source for preamp
Pin 11-12 Spare, not programmed

voitage SeiecUon Switch

Fuse #2

Fuse #1

see Detad A

Detail A

Termin& Strip Wiring
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3.2.2 Field Wiring Instructions

— 1)G8 cOG

Typical US field installation would find a óft (2 m) AC cord wired and two (2) 1 ft (30 cm) AC receptacles ('ON/OFF'
mode) or two (2)10 ft (3m) pump drive cables ('PROPORTIONAL' mode) installed. A BNC receptacle would be installed
for the pH probe.

Connect the two (2) pumps appropriately. Install the probe, run the cable back to the controller and attach to BNC
receptacle. If the probe is farther than 25 ft (7.6 in)from the controller, a prearnp may be desirable to reduce noise effects
If this is the case, run +5 V/-5 V as required by your preamp. Current draw must not be greater than 10 mA.

If a flow meter and/or low-level tank switch is available, run wires to the controller- entering through one of the spare cable
ports. Remove the appropriate jumper(s) and attach the external wires. Polarity does not matter Wire size #20-22 is

adequate.

Alarm relays I and 2 are provided to signal an out of tolerance condition externally. These are Form C contacts, providing
a common, a normally open and a normally closed connection.These terminals provide power output.

A solenoid drive relay (Form C contacts, providing a common, a normally open and a normally closed connection) is
provided that can be connected to drain a tank when the pH is within programmed limits. A delay can be programmed after
initially entering this programmed zone, to allow conditions to settle within the tank. The duration of solenoid ON time
is separately programmable. Wire size #16-18 is adequate. These terminals provide output power (main voltage;

The optional 4-20 mA PCB provides a fully programmable 4-20 mA output based on the pH readings The optional PCB
plugs into the back of the computer pc board, as shown in Figure 6.

Figure 6: Circuit Board

4-2OmA Option Board
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3.3. pA' Adjustment Pump(s)

There are two (2) versions of the DP5000, one is the 'ON/OFF' Output and (he second is PROPORTIONAL' Output

The On/Off Output DP5000 pH Controller vi1l operate any pH adjustment pump(s) which operate on the same line
voltage as the controller itself Combined continuous controlled load must not exceed 6A @ 115 V or 3A ® 230 V To
ensure efficient control, the pumps should be capable of delivering at least 150% of the maximum pumping requirement
Install and calibrate the pumps according to the manufacturer's recommendations

The Proportional Output DP5000 pH Controller will operate any LMI A9. A7. B9. 37, C9. C7, E7 or L7 pump. or any
otherpump which operates by providing direct proportional response to a modulated pulse input signal. The pumps must
be set to the 'external' control mode To ensure efficient control, the pumps should be capable of delis ering at least I sock
of the maximum pumping requirement Install and calibrate the pumps according to the manufacturer's recommenda-
tions.

3.4 Keypad and Display

The DP5000 pH Controller menu allows the user to input all the variables necessary to customize the controller for the
application The keypad is used for all programming (see Figure 7).

LJQUITRONT3P5OOO

IIP*
,

EDIT

flOIsPtT

_______ dEJ

I _ _ IaF in.' tiq'iTi
*1 ________ ________

OLMI
IMILTON ROY

Figure 7: Keypad

Keys:

- AD This key is used to set up the control profile for the acid dosing pump. (Holding the key tot five 5 seLonds

PUMPA
will allow priming of Pump A) (Factory setting 90 SPM).

-
BASE This key is used to set up the control profile for the base (alkali) dosing pump (Holding key for five (5)

seconds will allow priming of Pump B) (Factory setting 65 SPM)
-

AJAR
' This key is used to program the high and low alarm points and hysteresis (ON/OFF mode) It also allows

mA programming of the mA output when installed.

.UERS' Thiskey isusedtoprogram 'run times' forPumps A and B, 'delay times' I and 2 foractuating and controlling
a solenoid valve (when programmed 'ON' in the advanced features menu) This key also allows setting ol
the 'manual temperature' and the controller response rate z pH. If pump run time is over II 10 hours, the
run time is disabled The pump will not be stopped and will run continuously
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This key when pressed will display details of the last successful electrode calibration (Holding this key for
five (5) seconds will allow entry into a new calibration procedure [single or two point]).

Pressing this key will cause the display to alternate showing various settings. (Holding the key for five (5j
seconds will allow entry to the 'advanced features' menu).

This key is used for starting and stopping (run or edit) the pumps and changing set points in the controller.
It changes the mode of the controller from 'RUN' to 'OFF'

I
These keys are used to change values on the display.

'ALThiF

Figure 8: ON/OFF Control Figure 9: Proportional

When the unit is plugged in. the computer powers up and the display illuminates The display flashes the pH reading and

•OFF This indicates the pumps will not operate and the unit is in the 'OFF' mode. When the ke) is pressed the

controller starts and switches into the 'RUN' mode

to

Example: (Proportional Controller)
This display shows a pH value of 12 0 Pump A is
flashing indicating that the acid pump is in
operation. The pump will stop pumping after 46:35
minutes if set point is not reached

For two (2) seconds in every eight (8) seconds the

display shows pump speed in pulses/minutt The
pulses/minute displayed relates to the pump that is in

operation

PumpA --on'1L.U

'15:35
pH

Run Time ATCJ

1
PurnpA

)
I

I 95j
L '15:28Run

: Pulsas/M,n

A'rcj

CAL1RR ATE

HOLD 5 SEC

DISPLAY

Rim

Simultaneously pressing these two (2) keys will lock the keypad to prevent casual tampering
Pressing them a second time will unlock the keypad (Wait five(S) seconds between locking and

unlocking).

4.0 OPERATION

4.1 Default Settings

In the default mode, as shipped from the factor) without any extended features programmed in the 'menu', the controller
is set to operate two (2) dosing pumps towards a single desired pH region as defined by the set points It will do (his in
one of two ways. 'ON/OFF' or 'PROPORTIONAL,' shown graphically below

Alarm 1 Alarm 2
20 125

Hysteresis
Alarm

Pump B
On

Alan,, 2

Pump A
On

I
-D
C
B
(0
0

0

65

30

Set Point
pH

14

Point 2 Pump A

Poinl2PumpB 90
Oesired

I

pH
Region'ft t\ 20

Set Point II Set Point I
PumpS PumpA

10.5 140 25 65 75
pH
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When the pH value exceeds the programmed pH
alarm point (12.5), the 'ALARM' flashes and the

alarm relay is activated.

4.1.1 Proportional Mode

[ARMPump A Pa

I

tnt 2 I

7as
9528L

" pi-1

ATCJ

The unit is shipped preset at the factory for the 'PROPORTIONAL' or 'ON/OFF' mode To change the untt to the opposite
mode see 'Advanced Menu List,' Option 2. on page 20

Pressing switches the mode back and forth from

'RUN' to 'OFF'. The pH set points and pump speed
(pulses/mm) can be changed only in the 'OFF' mode.

A00

(1) Press!
PUlP A

(2) Press or to the increase/decrease the pH value of
Set Point I for tuning on 'Pump A'

(3) Press_°° again. This saves 'Pump A' Set Point I and
P11W A

then brings up Set Point 2 for 'Pump A'

Pump ASet Point 1

JnCu
Pulses / Miii

ii

Throughout this manual, the en,i pulse' is used to describe the mechanical stroke of the pump. as strokes per minute

(SPit'!).

Controller must be in OFF mode to prograth changes.

Alarm 1 Alarm 2
2.0 125

65
Point 3

(Optional)

30

Point 2 Pump A -_
/Polnt 2 Pump B

-'
.. Desired .'

—-Lt lponl/.>
,it

Set Point ii ISet Paint 1
PumpB PurnpA

90

Point 3
(Optional)

20

o 2.5 6.5 7,5 10.5 14
pH

Figure 10: Pump A Control Profile
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90
Pulses/Mm
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If 'Point 3' is selected in the Advanced Features Menu, the user will be prompted to enter a p1-f value for Set Point
3 and a Pump Speed at Set Point 3.

4.1.2 On 10ff Mode

:

PumpB
On l PumpA

-c On

0=1
60 6.5 7.5 80

(1) Press ..this will display Set Point.

(2) Press Aor to increase/decrease pH Set Point.

(3 Press IS to save programmed Set Point.

r "-
(4) Press Aor to program D pH (Hysteresis) period for

rela) in this example, 'Pump A' will turn on at a pH of
80 (set point + D pH) 'Pump A' will turn off when pH

Pump Aset Point

1

[

fl
Pump A Set Point

7.5,-,LI...)
pH

L ApH

drops to 7 5

'Pump B' (Base Pump) is programmed in a similar way

i2

(4) Press or to increase/decrease the pH for Set Point 2.

(5) Press!lagain

(6) Press or to increase/decrease pump speed (pulse/
mm) for Set Point 2.

'Pump B' (Base Pump) is programmed in a similar way.

[PUmP

A

70.5
Point 2

pH

J

Pump A

Alarm 1
25

Hysteresis Alarm 2
125

Set Point

Pump A Control Profile

Controller must be in 'OFF' mode to program changes

For 'ON/OFF' controllers with relay outputs (instead of pulse outputs) each pump is programmed as follows:
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In this example. 'Pump B' will turn on at a pH of 15 (set point - S pH) and wilt turn off when p1-1 reaches 40

Hysteresis (Dead Band) 0.5 pH Without Dead Band
or

Pump Oft Delay

.4-

-<
Pump ON 5

-.4

It is highly recommended that the hysteresis (pump off function) be used to prevent relay chatter.

The function of the hysteresis is to prevent pump relay chattering. It operates by allowing the pump to be turned on when
the control point plus (or minus) the hysteresis value has been met, but does not allow the pump to turn off until the convol
potnt has been met The chosen value will be used for both upper and lower set points.

The hysteresis, or dead band, designates how many pH units beyond set point the pump runs before turning off Any alue
from 0 to 14 00 is acceptable. If use of this function is undesirable, set it to 0

Example: If the lower set point is pH 4.0 and the hysteresis has been set at 0 50. a falling pH will cause the pumpto activate
at pH 3 50 and it will run until reaching set point (4 0)

4.2 Alarms

Controller lnzi3 be in 'OFF mode to program change Set Points

*1-ARMS

(I) Press — to display Alarm data.

(2) Press Aor to program Alarm Point I (low alarm)

*1-ARMS

(5) Press to save Alarm Point 2 value and to move to

Pump OFF

i Pump

Lower Set Point /
2 4 6 8 10

Pump OFF

Upper Set Point

3.5 4 4.5 5
Lower Set

Point

rARM
Point 1

Dflc.u
pH

¼. J

AURAS

(3) Press to save Alarm Point I value and to move to

Alarm Point 2.

(4) Press or to program Alarm Point 2 (high alarm)

Alarm Hysteresis

(6) Press or to program Alarm Hysteresis
This is the point where the alarm turns off.

rARM
I
! ri5LW

pH

A
U



7 the 4-20 mA option board is installed, the following screens
will appear. If these do not appear and the 4-20 mA PCB is
installed, go to Section 4.6, Advanced Menu, and program
option "7" to "I" and option "6" to "I".

(7) Press to display current mA output value.

(8) Press again to program the 4-20 mA output.
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(9) Press Aor to select the pH value for Point I mA

output. Default is 4 mA 0 pH, 20 mA =14 pH

'LAs
'10) .... Press again

value at Point I.

(11) ....Press

Press or to select the mA

,-'.,. -
again Press or to select the pH

value for Point 2 mA output.

Press or to seiect the mA

r

L

Point 1

U.(..H

1 1Poinhl

t

L

mAl
J

1
I

I

1
Point2

IUfl!1I.U
pH

1 j

Porni 2

LU
mA

ALAS
(12) .... Press 1 again

value at Point 2

14
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4.3 Calibration (Viewing Last Calitwation Data)

CALOMIL

Press the key once.

CALIBRATE will be vi..ole and the 'mV/pH' and 9b' (slope) of
the previous calibratic•:i will bedisplayed. The display will alternate
between 'mV/pH' .nd '°C.'

'2 Point' indicates that the previous calibration was a two-point
calibration.

'1 Point' indicates that the previous calibration was a one-point
calibration

4.4 Performing a New Calibration

CAUBñME1
2 Point

Slope —59.1
mv/ph

ATC

I
j

Slope

CAliBRATE
1 Point

-sai
L mV/ph

ATC

For two-point calibration, the default settings are Buffer I =7 00 pH and Buffer 2 = 10.00 pH but these values may be

changed

Because it is not always possible to transfer the temperature probe from the process to the pH buffer, automatic
temperature probe detection can be switched off in pH calibration mode.

The calibration parameters (temperature. ATC [automatic temperature compensation] or manual, buffer pH and one or
two point calibration) of the previous calibration are the initial values for the current calibration.

if the LM! temperature cable and probe are connected, then the computer automat:call selects and uses tins ATC

(automatic temperature compensation) auring calibration If no temperature probe (3 connected, then MANUAL'

will be selected during calibration. You must manually measure the temperature of the process being controlled and

enter that value here

The unit must be placea in the 'OFF' mode The unit cannot be calibrated tn the 'Run' mode.

i5

Calibration (e.g., 2 Point)

CALiBRTh

(I) --5seconds
P1P!!Q.

Hold the 'CALIBRATE' key down for five (5) seconds.
'CALIBRATE' will start flashing.
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W.RAfl

(1 Press ._._ again
'lobs SEC

'2 Point' will start flashing. Use the Aor keys to
toggle between '1 Point' and '2 Point.'

CALBRAIE

(3) Press' again 'ATC' (or 'MANUAL') will starta
flashing. Use the or keys to toggle between 'ATC
and 'MANUAL' temperature.

keys to program
__ - '\

(4) Press again Use or
desired temperature.

It is not possible to program temperature if 'ATC' is selected

CALIBRATE
• 2 Point

CALIBRATE
2 Point

23
ATC

CALIBRATE
2 Point

?3
'C

Manu&

.4utomaxzc temperature probe detection can be o er-ridden in pH calibration mode iftheATC probe is not connected.

the conu oiler will nor detect it and onl the MANU4L temperature option above itill be dzsplaed

Cue MIt
(7) Press again This will accept the first calibration _________________________

HOLD ISEC

value and will display the 'Buffer 2' pH. Use or
keys to program 'Buffer 2' (or leave) as desired.

CALeMTE

(5) Press a2ain. The 'Buffer I' value will start
robDs:

flashing. Use Aor keys to program 'Buffer 1. pH
(or leave at 7.0).

C4LSMTI

(6) Press
JOLDISEC

again The W symbol will prompt you to

put the probe in 'Buffer 1' Wait for the mV value to
settle.

[
uneri

CALIBRATE\
2 Point I

-Tn'LU I
pH I

LBl
I -LB

pH

CAUBRATE\
2 Point I

00.0
my I

I

Manual J

L

16

Butler 2

CALiBRATE
2 Point

-innIU.U
pH

ATC
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CkLERATt I

(8) ... Press ____ 1 again and the j symbol will prompt you to

put the probe in 'Buffer 2' Wait for the mV value to
settle.

cwATt!
(9) . . Press again. This will accept the second

mtD5Wcj

calibration value and will display the 'mV/pH' (and '%'

Slope) result of the calibration.

QLMII
(10) ....Press ............. again to accept this calibration and exit

IO.D S SLC

calibration mode. Press any other key to abort
calibration.

I CAliBRATE
I 2Point

-

I 10.0
pH ManuaJATC

For a single-point calibration, only one (I) buffer is used. The theoretical valueforpH700 is used to complete the

Calibration Curve.

If the calibration is unsuccessful (slope> 70% or offset> 30 mV)
and 'ERROR CALIBRATE' and 'E7' are displayed; thecalibration
should be repeated or else the controller reverts to using the 'last
successful' calibration performed

A slope of less than 70% indicates a dirty/faulty probe or contaminated buffer.

4.5 Pump Timers and Solenoid Valve Control Timers

ERROR CALIBRATE
2 Point

Jnt-,.JU.U-fl mV/pH

It is not possible to change timer values while in 'RUN' mode. Unit must be in

settings

the 'OFF' mode to change values and

Pump Run Time:
This timer is set to the maximum time the pump can be on If the timer is set to over 11:10 hours, the pump will run
continuously.

This timer is started when a pump is on and the pH value is outside the set points. The controller will stop the pumps when
the time reaches '0' and activate 'ALARMS.' The run time is reset each time the pH enters the desired set point region.

Solenoid Delay Pump Valve Time:
The Solenoid Valve Relay output and the Auxiliary output may be activated when the pH is within the set points for the
time specified by 'Delay 1.' This may be used for system integration and for emptying a batch tank etc.

The 'Delay 1' Timer defines the period to alhw pH and system parameters to settle.

The 'Delay 2' TLmer (ON time) defines how long the valve will stay open When these Delay Timers are active, pump
dosing cannot take place but the DP5000 will monitor the pH The 'Delay 2' timer starts when the outputs are activated
If the pH dnfts outside of the set point and range, the solenoid relay will be deactivated

If a 'Delay 2' time goes below one hour, then the display will change to 'minutes : seconds' from 'hours minutes.'
17



Setting Timers:

The unit must be in the OFF (edit) mode to change the tinier settings

685 216

.twLs.
(I) .. Press the key to view the run time for 'Pump A'.

(2) Use Acr to adjust to desired maxtmum run time.

The 'hr. nun will change to mm. sec' automatically as the run time is reduced below one (J) hour.

(3) . . . Press the a key to advance to run lime for 'Pump B'.

(4 Use or to adjust to destred maximum run time

The 'hr nun' will change to nun see' automatically as the run time is reduced below one (1) hour

Delay Timers are facto0' set in the deactivated mode. The 'Dela)

in the Adtanced Features Menu ' These screens will not displa

Solenoid Valve Control:

(5) Press the key to advance to 'Delay I' time (if

acttvated) 'Delay 1' is the watt ttme after pH enters the
desired regton, before the Solenotd ts activated.

(6) Press the key to advance to 'Delay 2' time (if

activated). 'Delay 2' is the Solenoid 'ON' time.

I and Dela) 2' Timersareact,vate&deacttvated

when the dela option is deacitvated

Lm:oo HD€tay

Us

If the pH should go out of the desired range during 'Delavl' or 'Dela 2'. the Solenoid cycle will terminate.

It 'till start again franz zero it'heiz pH re-enters the desired region IfpH remains In the desired region, the controller

still enter OFF mode at thc end oft/ic Solenoid Ql•s" time. The controller turns ON, again in one minute and the

crc/c repeats



I'Prèss key to advance to Response Rate' This is

programmed in A pH units.

The smoothing of the input signal is determined by delta

(pH) time. The 'Response Rate' is the time that the
computer display takes before it updates the pH readings.

The following values can be programmed (mm . sec).

00:01 00 1000:2000:30.. . . 04.00

When 00 . 01 is programmed the controller responds to a change in input in one

ff00' lOts selected the controller responds to a change in input in ten (10) seconds
of the 30 previous I second readings)

Examples: The sampling time (delta) is 00: 10 and the current reading is 2.00 p1-!.

When the pH input is increased instantaneously to 12.00 pl-i. the display will respond as follows.

Secondslo 1 2 3 415 I
pH 2 3 4 (5 6 71

6

8

7

R
8

10

9
11

10 liii
12

01 seconds, the response would be

[secondsH Ii 2 3 14 5

pH 2 12 12 112 12 12 12
7

12
8
12

9
12

io ii I12 ij

•flMERS'

Press the key to advance to set temperature

This setting is relevant when no temperature probe
(1000 �) platinum RTD) is connected.

r
I

Il 25
Manua,

tij
Display Key:

spuT
While in the Run Mode the key can be pressed once to display current parameters Each screen will come up for

three (3) seconds and then returns to pH display or System Run automatically (screens shown below are: mV, °C, andmA).

Pump A
Pump 8

8.50
Rui pH ATC

+ 3 Seconds

8.50
cM

IPump A

25.2 lt3Seconds
Pump B

'CI
I

ATCJ L.

72
flfll.uuI

mA

8.50
Ate)

i9

685,2
(7) - r

-.,

b lpri
Sec

I

I

J

(1) second.

e., the value displayed is the average

lithe sampling was 00



685 2'18
Similarly, the Pump Control Points can be displayed while in the 'RUN' Mode by pressing the 'Pump A' or 'Pump B' keys

once.
*03

ress and the following screens display:
_M, &

Pump A Set Point 1 Pump A Point 2in inn
+3 Seconds ,uu

7,5 Pu4ses / Mm 95 Pulses/Mm

pH

4.6 Advanced Menu List:

puy
Holding the key for five (5) seconds accesses the 'Advanced Features' Menu, and allows these settings to be

changed.

Press the 'DISPLAY/MENU' key for five (5) seconds while the controller is in the 'EDIT'or 'OFF' mode.

The first item displayed is the software revision. Pressing 'Display/Menu' again cycles to the first option. The first number

is the option. The second is the setting Use the or to change the setting.

Option Setting

i i
0

Control returns to Run 60 seconds after last keypress
Run/Edit key is On/Off

2 1

0
2

On/Off Control
Proportional Control (and On/Off)
Proportional Control

3 1

0
Point 3 Programming Enabled
Point 3 Programming Disabled (Two point only)

4 I

0

Solenoid programmed to switch on after programmed time'DELAY I' and to switch Oft
after programmed time 'DELAY 2'
Solenoid Disabled

5 1

0
Communications Enabled . Option Board must be fitted
Communications Disabled

6 I

0
mA Enabled - Option Board must be fitted
mA Disabled

7 1

0
Allows editing of #5 & #6
Lockout #5 and #6

The Option Board (34310) is requiredfor Options Sand 6

20
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5.0 Ma intenance

5.1 pH Electrode and Cable

The most frequently replaced part is the pH electrode (not supplied with controller), which will deteriorate with age
Refillable electrodes should be checked for level frequently, and replenished with filling solution as necessary. An electrode
may also tail because of

- • aging (slow response to changing pH)
• coatings over the glass bulb (slow response to changing pH)
• abrasion of the glass bulb (shift in calibration)
• chemical attack
• breakage

If you experience instability or lack of response. check the electrode, replace if necessary and recalibrate. Follow
manufacturers recommendation for cleaning the electrode.

Take care not to damage input cables, or allow the connections to get wet.

6.0 Troubleshooting

Troubleshooting and repair of the malfunctioning unit should only be attempted by qualified personnel using caution to
ensure safety and limit unnecessary damage.

Should an erroror alarm condition occur, the controller will alert the operator to this by flashing an 'ERROR MESSAUF
These messages are depicted on the following page with a brief explanation.

2!



6.1 Error Messages
685 220

Turn system off to clear error message

El = LOW LEVEL

[ES

r

j
1

[El j

E2 = FLOW SWITCH

E3= ALARM1:LOWORP

E4 = ALARM 2: HIGH ORP

E5 = Pump B 'LOCKOUT

ES = Pump A tOCKOUT

E7 = CALIBRATION ERROR
Probe is out of Manufacturer's Limits

E9 = FAULTY/DISCONNECTED PROBE

1
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7.0 DP5000 Specifications

Power
Requirements 115 VAC 60Hz

230 VAC 50Hz
Voltage input selectable via a selector switch located on the I/O PCS.

Inputs Flow Switch, Auxiliary Inputs, Remote ON/OFF, Spares All low voltage inputs active
low, i.e., the active state is when the switch is closed. The switch must be capable of
switching 2 mA at 15 VDC.

Outputs Pulse Pump A and B, Auxiliary, Alarm.
All low voltage outputs capable of switching 2 mA at + 24 VDC The pulse output
frequency range will be 0-100 per minute. The pulse output active low. The pulse
width 100 ms in the active (low) state.

Output Type: Opto-Isolated NPN transistor open collector configuration.

Keypad Nine key membrane keypad with tactile response.
Material: (The switches are multiplexed 3 x 3.)

Actuation Force: Polyester with a hard coat finish
Travel: 2.6 N to 3.3 N

Termination Connector' 0.65mm 6-way gold plated Berg clincher type 65801-035

Temperature Input The temperature input interfaces to a platinum 1000 ohm RTD probe
Probe. PT1 000 (Platinum, 10000 base resistance)

Circuit Accuracy- 0 9° F (± 0.5° C)
Temperature Display 32° F to 212° F (0° C tol 00° C)

Temperature Resolution 1 8°F (± 1°C)

pH Probe Input
Accuracy 0.02 pH (50DM 0 probe ambient cycle 32° F to 113° F [0° C to 450 C])

Resolution: 001 pH
Input pH Range: 0-14 pH

Input Impedance Differential: 1013 CI
Input Impedance Common 1016 .Q

ESD Protection 700 V

Relays Fuse protected
Alarm Relays (2) Electromechanical

Solenoid Valve Relay (1): 115/230 VAC, 10 A16 A
CurrentAtoltage Rating: 1 OA. 115 VAC or 6A, 230 VAC

Contact Type: Normally open and normally closed contacts
(FORM C) Change over relay

Pump ON/OFF Relay (2) 115 V/230 VAC, 10 NC A (NO)
(ON/OFF CONTROL) ON/OFF Relays are Fuse Protected

(FORM C) Normally open relay
Fuse 10 A, 250 VAC time delay (Anti-surge)

LCD Display
Operating Voltage. 5 V -

Operating Temperature 32° F to + 1580 F (0° C to +70° C)
Viewing Area: 1.2 x 1.8 inches (30 x 46 mm)

Backlight: An 8 emitter (dual LED type), double row, reflective backed, backlight module will be
used. The light.:utputcolorand reflective backing colorwill be high performance green.

Memory Backup EEPROM
Data Retention No Power 10 year minimum

23
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Pre-amplifier
Output Voltages

Voltage: 5 V

Output Voltage Tolerance: 5% maximum
Current Output: 10 mA maximum

Computer
Communications ______

Serial RS232: Outputs to EIA1TIA-232E Specifications
ESD protected to BIKV contact discharge using IE0801-2, 15 1KV air gap using
IEC8O1-2 air gap method and 151KV human body model.

4-20 mA Load: 500 ohms maximum resistance
Accuracy 0.2 mA - The 0-20 mA shares a common ground with + 15 V and the low voltage inputs.

Control Outputs
(Pump A / Pump B) Opto-Isolated Open Collector (2 mA)

(Proportional Control)
Fault: Opto-Isolated Open Collector (2 mA)

Control Inputs
Remote ON / OFF Opto-Isolated (2 mA)

Flow Switch Opto-Isotated (2 mA)
Low Level input Opto-Isolated (2 mA)

Aux (spare) Opto-Isolated (2 mA)

Environmental ________ Printed Circuit Boards conformally coated
Operating Temperature 32° F to 113°F (0° C to 450 C)

Enclosure. IEC 1P65, NEMA 4X

Mechanical ___________ Two printed circuit boards (3 if option installed)
Control Board. (Microcontroller & Display) - Low Voltage

Terminal/Power Board Transformer, tuses, terminal blocks, relays
Option Board: (0-20 mA output and Communications) - Low Voltage

24
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8.O Program Log

For record keeping, a program log is provided below.

Propo
Ptl

rtional
Pt2

ON/OFF Propo
Ptl

rtional ON/OFF
Pt2 I______

Pump A Set Point 7.5
Pump A Pulses/MinI 20
Pump B Set Point I 6.5
PumpBPulses/MinI 30

10 5 7.5
90 / / /_

12.5J 6.5 1
65 i"

i

I Hysteresis 1 iii I iiil I

I Hysteresis 2 /// /// 0.5

I I Alarms II

Alarm 1 2.0 oH
Alarm 2 12.5 pH

II

Hysteresis 0 5 pH

I.

i 1

Pump A On-Time
Pump B On-Time

Sampling Time

mA ResDonse
Current Low 4.0 mA

Sicinal Low
Current Hiph

Signal High

I Delay to Solenoid ON

Solenoid On-Time

Temperature 24°C

Calibration
Number of Points 2
Buffer Temperature Manual

Buffer Temperature 24
Buffer 1 7.0

IBufter2 10.0

0.0 oH
200 mA
14.0 pH

Timers
20:00 Mm

30:00 Mm

00:10 Mm

5:00 Mm

20.00 Mm



9.0 Parts List
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Key No. Part No. Description

1 34691 Housing, Machined
2 32186 Screw, 4-40 x .37
3 32187 Nut, 4-40 Flush
4 32209 Latch, Machined
5 34270 I/O Board Assembly
6 34716 Standoff, Self Adhesive
7 31632 Screw, #6 x 38
8 34329 BNC Cable Assembly
9 34330 Ribbon Cable Assembly

10 25957-1 Cord Clamp
11

12
36810

315fl34074

Dowel
Clamp, Cord (PG-9)

13 Gasket, Foam
14 34088 Cover, Utility Box
15 30588 Label
16 34200 CPU Board Assembly
17 31423 Panel
18 34092 Switch Membrane
19 31576 I Standoff
20 31617 Cover, Liguitron'
21 32094 Label
22 32211 Cap, 125x.38
23 32352 0-Ring, Sponge
24 32395 Screw, Self-Tapping
25 34911 Cover, Fuse
26 3571jJ Cord, Power, 1 iSV, NEMA 15-R - DP5O-XA (On'

33636 I 4-Pin Cable - DP5000-XB (Proportional)
27 [34930 Terminal Cover Label
28 34315 PCB Support
29 30749 Power Cord 1 iSV - DP5000-1AJB

30751 Power Cord 220V US - DPS000-2A/B
30752 Power Cord DIN - DP5000-3AJB
34783 Cord Assembly UK - DP5000-5A/B
30754 Power Cord AUST - DP5000-6AJB
34784 Cord Assembly SWISS - DP5000-7A/B

30 34310 4-2OmA Circuit Board Assembly w/ support
32 35712 Fuse, 4A Time Delay

26
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Technology For Solutions
CLI
International

Data Sheet 692P299

Supersedes 692PR1398

Model 692 Two-Wire pH and ORP Transmitters

CE
Certified Compliant to

European Community Standards

Hazardous Area Certifications

• Certified by UL and CSA as intrinsically safe for

Class I, Division I

Groups A, B, C, and D

Class II, Division I,
Groups E, F, and C

• Certified by CSA for Division 2.

• Certified compliant as intrinsically safe to
CENELEC standards for

Zones 0 and I, Groups llC through llA

• Multiple Readouts.
Four measured variables can be

alternately displayed. p1-I,
temperature (°C or °F), the sensor's
mY signal, and the 4-20 mA output.
Indication for the 692R is similar
except without a readout for pH.

• Simple Automated Calibration.
Conventional single and two-point
methods can be used to enter buffer
values into memory. However, an
additional calibration method is
provided which is especially
convenient for a novice operator
because it eliminates the need to
enter buffer values. The operator
need only place the sensor in the
appropriate buffer for each

calibration point (values are pre-
entered by qualified person), press a
key to begin calibration, wait for
annunciators to stop flashing, and
press a key to end calibration.

• Built-in pH versus
Temperature Table.
For extremely accurate calibration,
choose pH buffer values from a built-
in table with related temperature
curves. The 692P monitors the

temperature and time response
when the sensor is in a buffer.

• Easy Setup and Operation.
The 692P is microprocessor-based
and menu-driven for enhanced,

convenient push-button operation.

• Accepts Differential or
Conventional Sensor.
The 692P may be used with a CLI 5-
wire Differential Technique sensor or
a conventional combination electrode
with integral or separate
temperature sensor. A Pt 1000 RTD
or 300 ohm thermistor may be used
for automatic temperature

compensation.

S Diagnostics Identify Problems.
Build-in diagnostics provide error
messages identifying abnormal
system operating conditions such as
an out-of-range input or loss of

memory.

• NEMA 4X Protection.
The NEMA 4X enclosure features a

unique terminal strip compartment
with separate access and

weatherproof seals, permitting
electrical hookup without exposing
instrument circuitry to the
environment.

3-

0I
0.
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Specifications

Operational:
Display . 4-1/2 digit LCD with measurement unit and setup variable ióntifiers,

7/8 inch (22 mm) high digits
Measunng Ranges

Model 692P: pH 000 to 4.00 pH

Temperature 14.0 to230.0°F (-10.0 to + I 10ff C)
Millivolts (-)500 to (+)S00 mV
Output Current 4.00 to 20.00 mA

Model 692R Temperature 14.0 to 230.0°F (-10 0 to + II 0.0°C)
Millivolts (-)2000 to (+)2000 mV
Output Current 4.00 to 20.00 mA

Ambient Conditions -22 to + I 2?F (-30 to +50°C), 0 to 95% relative humidity, non-condensing

Temperature Compensation Automatic 32-21 ZF (0.100°C), switch selectable for 300 ohm thermistor or
Pt 1000 RTD

Sensor-to-Transmitter Distance .3000 ft. (914 m) max for CLI S-wire Differential Technique sensor
10 ft. (3 m) max. for direct connection of conventional combination electrode
(a CLI Model 714 preamplifier is required for distances greater than 10 ft./3 rn)

Power Requirements 16 to 40 volts DC

Analog Output Isolated 4-20 mA with output hold feature

Range Expand — The 4-20 mA output can be made to represent a one pH unit of larger segment of the measunng scale
(50 mV or larger segment for Model 692R transmitter).

Maximum Loop Load With 24 VDC supply 400 ohms
(load in senes with Model 692 With 32 VOC supply: 800 ohms
transmitter and power supply) With 36 VDC supply: 1200 ohms

NOTE. For long cable runs, the resistance of the wire must be considered and may decrease maximum load capability

sppkcable when using barn& for nmns'c safety

Certified CE Compliant (optional) Complies to European Community standards for electromagnetic and radio fiaency
emissions and susceptibility (EC directive 89/336/EEC)

Hazardous Area Certification (optional):
Intrinsic Safety UL and CSA. Class I, Division I, Groups A, B. C. and D

Class II. Division I, Groups E, F, and C

CENELEC: ZoneD and Zone I, Groups ilC through ll.A

Division 2 CSA. Class I, Division 2. Groups A, B.C. and D
Class II, Division 2. Groups E, F, and C

Transmitter Performance (Electrical, Analog Outputs):
Sensitivity 005% of span

Stability 0.05% of span per 24 hrs . non-cumulative

Non-linearity 0.05% of span

Repeatability 0.1% of span or better

Temperature Dnft Zero: 001% of span pert;
Span: 00l%ofspanper°C

Response Time I second to 90% of value upon step change

Mechanical:
Enclosure General purpose - safe for Division 2; NEMA 4X, polycarbonateMth two 1/2 inch

conduit holes and four stainless steel mounting tabs

Mounting Configurations Surface mount; optional vertical or horizontal pipe mounting

Net Weight 3 lbs. (1.36 kg) approximately



685 28

Ordering Information

MODEL NUMBER
692P3F5A pH transmitter in NEMA 4X enclosure.

L_692R3F5A OR? transmitter in NEMA 4X enclosure.

INPUT CAPABILITY
7 For CLI 5-wire Differential Technique sensor
8 For conventional combination electrode

EQUIPMENT TAGGING(specifr tag data)
N None P Paper S Stainless steel

AGENCY CERTIFICATION
N None (safe area use only)
D CSA Certified (Dr.'. 2 intnnsically safe)
E Certified CE Compliant (safe area use only)
H CSA Certified (Dr.'. I intnnsically safe)
j CENELEC (Zone 0 and Zone I intrinsically safe)
L CENELEC (Zone 0 and Zone I intnnsically safe)j&

CE compliant
U IJL Classified (Div I intrinsically safe)

• Input Board 692G 1105— Enables
transmitter to be retrofitted for use with
a conventional combination electrode.

• Sensors—Refer to data sheets ICR,
Epoxy, 6000P0, FTA, 6300, Rf'6300, and
6314

• Pipe Mounting Hardware Kit
I 000G3065 — Enables transmitter to be
mounted onto honzontal or vertical pipe.

• Power Supplies—Model 841 powers
up to six transmitter loops; Model 844
powers up to three loops For details, see
data sheet 841.

• Intrinsic Safety Barrier— It is
recommended to use bamer IF 1054 and
the Model 841 power supply for

applications requiring cable lengths of up
to 3000 ft. (914 m) on the hazardous area
side and up to 6000 ft. (1829 m) on the

safe area side (Distances are decreased
for CENELEC-approved Model 692. In
this case, refer to CLI control drawing
100 IX4N 1266)

NOTE: Barrier and power supply selection
are also dependent on coble type
and, (applicable, the size (in
ohms or voltage drop) of a
repeated load For additional
information, consult CU.

Engineering Specification
I. The microprocessor-based transmitter shall

accept

a) CLI S-wire Differential Techr.que sensor.
b) Conventional combination electrode with

integral or separate temperature sensor

2. The transmitter shall convert the sensor signal
to a standard 4-20 ink signal that represents
the 000 to 14 00 pH measuring scale.

3. The transmitter shall me only two wires for
output and power transmission.

4 The transmitter shall have a 4-1/2 digit LCD
readout with 7/8 inch (22 mm) high digits and
be capable of indicating the measured pH

(Model 692P only), temperature tC or °F).
the sensors mV signal, and the 4-20 ritA

output

S. The transmitter shall automatically flash

preprogrammed diagnostic messages

whenever system operating problems are
detected.

6. The transmitter shall have pass coding for
restncted access to Instrument settings.

7. The transmitter shall have four pI-i calibration
methods (Model 692P only):

a) Conventional single point method where
the operator enters one pH buffer value
Into memory.

b) Conventional two-point method where the
operator enters two pH buffer values into

memory
c) "Two-key two-point method where two

pH buffer values are pre-entered by a

qualified person and, anytime thereafter, a
novice operator can calibrate by simply
pressing two keys.

c '7wo-key" able method which is similar to
the two-key" two-point method except
that the buffer values— and their related
pH vs. temperature curves — are selected

from a table of 14 specific buffer
formulations.

8 The transmitter shall have an isolated 4-20 ritA

output and a range expand feature, enabling the
output to represent the entire measunng scale
or a selected segment of it, and be direct or
reverse acting.

9. The transmitter shall have an output hold
feature, activated tming the keypad, to maintain
the latest output during calibration or while
configuring the instrument

10 ThetransmittershallbehotzedinaNEMA4X
enclosure for surface mounting and include a

terminal stnp compartment with separate
access and weatherproof seals, permitting
electrical hookup without exposing instrument
circuitry to the environment.

II. The transmitter shall be CLI International, Inc.
Model 692P (pH) or Model 692R (ORP)

4,

I I Product Number
Choose one from each category.

Accessories (order separately):
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Typical Wiring System

General Purpose Area Use (Powered without Barrier)
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This manual contains detailed instructions for all operating aspects of this instrument. Read
Part One for a general description of the Model 692P. Part Two explains how to install and
wire the instrument. To familiarize yourself with the basic operation of the 692P, read Part
Three, Sections 1, 2 and 3. For Instrument startup, perform the setup steps in Section 4..
The following guide shows which subsections of Sections 5 and 6 to use for calibration
when using a GLI 5-wire Differential Technique sensor or a conventional pH combination
electrode.

GLI 5-Wire Sensor Which type of sensor are you Combination Electrode
using with the 692P transmitter?

Two-key Which pH calibration method
do you intend to use?

Two-Point Or
Table Method

What type of temperature
compensation is used?

1000 OhnC
RTD

"
Using Security
Lock Feature

1

Rev 7.193 1 ModeI6QZP

300 Ohm

jherrnistor j

I

Single Or Two-Point
Temperature Calibration

Section 5.2 or 5.3
(start on pg. 29)

* Temperature calibration is
only necessary when
extremely accurate
measurement is required.

Two-Point
Temperature
calibration

Single-Point
Temperature
Calibration

Section 5.3
(start on pg. 30)

Section 5.2
(start on pg. 29)

I

conventional

Section 6.4 or 6.5
(start on pg. 34)

\c

single Or Two-Point
Method

Section 6.2 or 6.3
(start on pg. 32)

Section 7 (start on pg. 39)

Section 8 (start on pg. 40)
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$ ARtONE- INTRODUCTION t4fl%1 .

SECTION 1 - GENERAL INFORMATION
I

1.1 Instrument Capability

Input Versatility The instrument may be used with any GLI Differential Tech-
nique pH sensor that has an integral preamplifier (identified by
its 5-wire cable) or a conventional pH combination electrode
with integral or separate temperature sensor. A switch is
provided to configure the instrument for use with a 300 ohm
thermistor or 1000 ohm RTD temperature sensor input for
temperature compensation.

Display Readouts The large liquid crystal display can alternately indicate four
variables: pH, temperature (in °C or °F), the sensors mV signal,
or the 4-20 mA instrument output

Operator Interface Abbreviated identifiers are shown along with their related nu-
merical values to provide understandable readouts for instru-
ment setup, calibration and process monitoring. Procedure
messages prompt the operator during instrument setup and
calibration. System diagnostic error messages flash whenever
the instrument detects an out-of-range input for pH and/or
temperature or a memory loss.

Output Flexibility The 4-20 mA instrument output, which tracks the measured
pH, is isolated to eliminate problems caused by ground loops.
An output hold feature can be used to maintain the latest output
during calibration or instrument setup to suspend operation of
a receiving device. A range expand feature allows the 4-20 mA
output to represent a one pH unit or larger segment of the
measuring scale.

Operator Safety Modular construction simplifies field servicing and provides
electrical safety for the operator. The printed circuit module
assemblies contain voltages no greater than 24 VD.C and are
safe to handle. A terminal strip compartment, with separate
access and weatherproof seals, permits electrical hookup with-
out exposing the instrument circuitry to the environment.

1.2 Battery Back-up A lithium battery on the backside of the display board retains
all user-entered setup values for approximately one year (at
25°C), when loop power is removed. The battery's capacity is
one year of backup time which can occur over a period of up
to 10 years. A BATTERY ON/OFF jumper is located next to
the battery to disconnect the battery when the instrument is not
used for an extended time.

NOTE: If the instrument is operated with the battery switched

Rev. 7-193 .7 MQdeI 692P



PART ONE - INTRODUCTION

1.3 Product Identification

685 238
SECTION 1 - GENERAL INFORMATION

off, user-entered values are stqred only as long as
power is applied. When power is removed, all Stored
values will be lost. Factory-set defaults wi//replace all
user-entered values when power is re-applied.

The back-up battery is replaceable.

WARNING: FOR HAZARDOUS AREA APPLICATIONS,
THE 692P TRANSMITTER MUST BE MOVED TO A
SAFE AREA FOR BATTERY REPLACEMENT, IF
NEEDED.

The serial # of your instrument is located at the top of the
backside of the display module assembly (Figure 3-2). The
matrix below lists all of the instrument options. Use it as a handy
reference when re-ordering. Write the serial # in the space
provided below the matrix for convenient identification should
technical assistance be required.

MODEL NUMBER
692P3 Microprocessor-based two-wire transmitter in NEMA 4X surface-mount enclosure with

stainless steel mounting tabs.

ANALOG OUTPUT
[ F Isolated 4-20 mA

INPUT CAPABILITY
7 Accepts GLI 5-wire sensor
8 Accepts conventional combination electrode

N Standard Instrument
K Special Instrument

[2P3F 5A

Model 692P -8- Rev 7-193

LINE
5A

VOLTAGE
24 VDC

- - - Product Number

Serial # _______
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SECTION 2 - SPECIFICATIONS

2.1 Operational Display 41/2 digit LCD with measurement unit and setup
variable Identifiers, 7/8" high digits

Measuring Range:
pH 0.OOtol4.OOpH
my (—)500 to (+)500 millivolts

Temperature (—)1 0.0 to (+)1 10.0°C (14 to 230°F)
Ambient Conditions —30 to 50°C (—22 to 122°F), 0 to 95% relative

humidity, non-condensing
Temperature
Compensation Automatic, 0-100°C (32-212°F), 300 ohm thermis-

tor or Pt 1000 RTD, switch selectable
Sensor-to-Transmitter
Distance 3000 feet maximum for GLI 5-Wire Differential

Technique sensor
-or-

10 feet maximum for direct connection of combi-
nation electrode (a GLI Model 714 preamp is
required for distances greater than 10 feet)

Power Requirements 16 to 40 volts DC

Analog Output Isolated 4-20 mA with output hold feature

Range Expand - The 4-20 mA output can be made to represent a one
pH unit or larger segment of the measuring scale.

Hazardous Area
Classification:

Intrinsic Safety UL and CSA:Class I, Div. 1 Groups A,B,C and D
Class II, Div.1.Groups E,F and G

A Maximum Loop Load
(in series with 692P
and power supply) With 24 VDC supply: 400 ohms

With 32 VDC supply: 800 ohms
With 40 VOC supply: 1200 ohms

NOTE — For long cable runs, the resistance of
the wire must be considered and may decrease
maximum load capability.

Not applicable when using barrier for intrinsic safety.

2.2 Analyzer Performance Sensitivity 0.05% of span

(Electrical, Analog Stability 0.05% of span per 24 hrs., non-cumulative

Output) Non-linearity 0.05% of span

Repeatability 0.05% of span or better

Temperature Drift Zero: 0.01% of span per °C
Span: 0.01% of span per°C

Response Time 1 second to 90% of value upon step change

2.3 Mechanical Enclosure General purpose—safe for Division 2; NEMA 4X,
polycarbonate with two 1/2-inch conduit holes and
four stainless steel mounting tabs

Mounting
Configurations Surface mount, optional vertical or horizontal pipe

mounting
Net Weight 3 lbs. (1.36kg) approx.

Rev 7-193 9. Modei6g2p



SECTION 1 - UNPACKING

After unpacking, it is recommended to save the shipping carton
and packing materials in case the instrument is stored or
re-shipped. Inspect the equipment and carton for damage. If
there is evidence of shipping damage, notify the carrier im-
mediately.

SECTION 2 - MECHANICAL REQUIREMENTS

The Model 692 is designed intrinsically safe. That is, an ex-
plosionproof enclosure is not required when the transmitter,
powered through a suitable barrier, is located in Class I or II,
Division 1 hazardous areas.

1. Locate the 692P within 3000 feet of where the GLI 5-wire
Differential Technique sensor is to be installed, If a combi-
nation electrode is used, the 692P must be within 10 feet
of the electrode for a direct cable run, A GLI Model 714
preamp may be used to extend this distance to 3000 feet,
but the preamp must be within 10 feet of the electrode.

2. Mount the 692P in a location that is:

K Clean and dry where little or no vibration exists.

• Protected from falling corrosive fluids.

• Within ambient temperature limits (-22 to 122°F, -30 to
50°C).

CAUTION: MOUNTING IN DIRECT SUNLIGHT MAY
INCREASE TEMPERATURE ABOVE MAX. LIMIT.

Refer to Figure 2-1 for enclosure and mounting dimension
details. Figure 2-2 illustrates various mounting configurations.
Use the four stainless steel tabs to surface-mount the instru-
ment. An optional hardware kit is required for pipe-mounting.
The bracket attachment method determines vertical or horizon-
tal pipe mounting configuration.

Modei692P -10- Rev.7-193
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PART TWO- INSTALLATION SECTION ¶ . UNPACKING

4 IPABT.tWO-1 NSTALLTATION& stct. sav —

WARNING: THE POWER SUPPLY AND INTRINSIC
SAFETY BARRIER MUST ALWAYS BE LOCATED IN A
SAFE AREA.

2.1 Location

2.2 Mounting



PART TWO- INSTALLATION SECTION 2- MECHANICAL REQUIREMEPgS

r 4i68.i
To surface mount the 692P:

1. Place tabs in appropriate locations on back of enclosure
and fasten with screws provided.

2. Position instrument on flat surface and use appropriate
fasteners to secure it in place.

FIG URE 2-1 Enclosure Outline

Rev 7-193 -ii- Model 692P
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PART TWO - INSTALL&TION SECTION 3- ELECTRICAL CONNECTIONS

OPTIONAL
POSITION

Pipe — Vertical

685 42

Pipe—Horizontal Mount

FIGURE 2-2 Mounting Configurations

2.3 Plugging Conduit
Holes

Use conduit-hubs or cable feed-thru fittings where cables enter
the enclosure. Holes not used for cable entry should be sealed
with plugs.

NOTE: Use NEMA 4 rated fittings and plugs to maintain the
watertight integrity of the NEMA 4 enclosure.

SECTION 3- ELECTRICAL CONNECTIONS

3.1 GLI 5-Wire Differential
Technique Sensor

3.2 Conventional pH
Combination Electrode

Direct Hook-up
(For Distances Less

Than 10 Feet)

To access terminal strips for electrical connections, loosen
bottom four captive fasteners and remove terminal compart-
ment cover. Figure 3-2 on page 23 shows terminal designa-
tions for instrument hook-up.

It is recommended that sensor signal wires be run in 1/2" metal
conduit for protection against moisture and mechanical dam-
age. Do not run signal wires in same conduit with power or
control wiring Celectrical noise" may interfere with sensor
signal).

1. Place SWITCH 3 on back of display module assembly
(Figure 3-2) in DIFF. (off/right) position and TEMP. COMP.
switch to THERM.

2. Connect sensor (or interconnect cable) wires to DIFFER-
ENJTIAL SENSOR terminals on TB2 (Figure 3-2), matching
colors as indicated.

1. Place SWITCH 3 on back of display module assembly
(Figure 3-2) in COMB. (on/left) position.

Modei692P -12- Rev 7-193
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2. Active Electrode

Connect active electrode (center wire in coaxial or triaxial
Cable) to TB5 (ACTIVE) terminal post.

3. Reference Electrode

For a combination electrode that has a coaxial cable,
clamp the braided shield (reference electrode wire) under
TB4 (REF.) terminal as shown in Figure 2-3.

If the eleptrode has a triaxial cable, clamp the inner braided
shield (reference electrode wire) under T64 (REF.) termi-
nal as shown in Figure 2-4.

4. Temperature Compensation Wiring

A- Automatic—With Integral Temperature Sensor

1. The integral temperature sensor must be a 300
ohm thermistor or 1000 ohm RTD. Depending
which type of sensor it is, setTEMP.COMP. switch
to THERM. or RTD. position respectively.

2. For a combination electrode that has a coaxial
cable, connect separate temperature sensor wires
(red and black for GLI industrial combination sen-
sors) to TEMP COMP terminals on TB6 (Fig. 3-2).

If the electrode has a triaxial cable, clamp the outer
braided shield (temperature sensor wire) under
T83 (RTD) terminal as shown in Figure 2-4. In this
case, set TEMP.COMP. switch to RTD position.

6gi- 243

T85
I

lBS
(ACT) (ACT)

FIGURE 2-3 1 FIGURE 24

I Combination Electrode Combina don ElectrodeI Connection Details For Connection Details For

With Coaxial Cable With Triaxial Cable

Rev 7-193 -13- ModeI692P
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Indirect Hook-up
With Model 714 Preamp

(For Distances More
Than 10 Feet)

685 241
SECTIONS-ELECTRICAL CONNECTIONS

B. Automatic—With Separate Temperature Sensor

1. The separate tethperature sensor must be a 300
ohm thermistor or 1000 ohm RTD. Depending on
which type of sensor it is, set TEMP.COMP. switch
to THERM. or RTD. position respectively.

2. Connect separate temperature sensor (GLI p/n
60A2A9860-series) wires to TEMP COMP termi-
nals on TB6 (Figure 3-2).

C. Fixed—With External Resistor

1. Set TEMP.COMP. switch to THERM. position.

2. Connectthe specificvalue resistorwhich corresponds
with the desired temperature compensation across
TEMP COMP terminals on TB6 (Fig. 3-2). The fol-
lowing table provides specifiC resistor values re-
quired for the listed fixed temperature compensation.

Table A — RESISTOR VALUES FOR FIXED
TEMPERATURE COMPENSATION

c Resis
(in

tor Value
ohms)

Resis

(in
tor Value
ohms)

0 771 55 114
5 631 60 99

10 519 65 85
15 430 70 74
20 358 75 65
25 300 80 57
30 252 85 50
35 213 90 44
40 181 95 39
45 155 100 35

50 133

1. Place SWITCH 3 on back of display module assembly
(Figure 3-2) in DIFF. (off/right) position and TEMP. COMP.
switch to THERM.

2. Locate the GLI Model 714 preamp within 10 feet of the
combination electrode. Refer to the Model 714 preamp
instruction manual for electrical connection details
between the combination electrode and the preamp.

3. The Model 692P can be located up to 3000 feet from the
Model 714 preamp. Connect interconnect cable from the
preamp to the Model 692P DIFFERENTIAL SENSOR
terminals on TB2 (Figure 3-2), matching colors as indicated.

Mode1692p 14 Ray 710'
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3.3 Power Supply Connect the DC voltage power supply to 11420 mA" terminals

on TBI, matching polarity as indicated.

NOTE: If the 692P is used in an intrinsically safe application,
it may be located in a Class 10(11, Division 1 hazardous
area without an explosionproof enclosure when pow-
ered through a suitable barrier. Refer to Section 3.5 for
details on hazardous area wiring requirements.

3.4 Apalog Output The isolated 4-20 mA output can represent either the measur-
ing scale or a selected segment of it. To use the range expand
feature, refer to Part Three, Section 3.4 for details.

The isolated 4-20 mA output can drive auxiliary devices (resis-
tive loads) such as displays, recorders and computers, pro-
vided that the voltage supplied by the power supply is
adequate. Devices must be wired in series with the transmitter
and power supply. The voltage drop across the load(s) and the
16 volts DC minimum needed to drive the transmitter deter-
mines the minimum voltage required from the power supply.

1. Determine the necessary voltage required to adequately
drive the Model 692P and auxiliary device(s).

A. The Model 692P acts as a current controlling device.
Thus, the current output remains the same even if the
power supply voltage fluctuates or the load resistance
changes. The current varies only with respect to the
sensor signal, as long as the voltage drop across the
transmitter is at least 16 VDC, but not more than
4OVDC.

B. The load(s) in the circuit will generally have some
electrical resistance, 100 ohms for example. The 4-20
mA loop current will produce a voltage drop across
each load. The maximum voltage drop will exist when
the loop current is 20 mA. The power supply must
provide enough voltage for this drop the 16 VDC
minimum required for the Model 692P. Two examples
illustrate this point:

Rev. 7-193 -15- Model 692P
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2. Connect load(s) in series with transmitter and power
supply.

NOTE: Connecting the transmitter output to some types of
computers may cause the computer display read-
ing to fluctuate. This is caused by "electrical noise"
in the signal line. To correct this condition, connect
a 41 micro farad/BO volt, metal foil capacitor across
the computer in put

Model 692P -16- Rev 7-93

EXAMPLE 1

Sufficient Power Supply Voltage

150 100 50
Ohms Ohms Ohms

Total Load Resistance — 300 ohms

At 20 mA loop current, the voltage drop across the load(s) is 6 volts:

300 ohms x 20 mA — 6,000 my or 6 volts

Subtract 6 volts from the 24 volt source to determine that 18 volts is
available to power the Model 692. The 18 volts is within the specified
16 to 40 volt range and is sufficient to power the transmitter.

EXAMPLE 2

Insufficient Power Supply Voltage

MODEL

fOmA
700

4-
24 VOC
POWER
SUPPLY

Ohms

Total Load Resistance — 700 ohms

At 20 mA loop current, the voltage drop across the load is 14 volts:

700 ohms x 20 mA —14,000 mV or 14 volts

Subtract 14 volts from the 24 volt source to determine that 10 volts is
available to power the Model 692. The 10 volts is below the specified
16 to 40 volt range and is ngj adequate to oower the transmitter, If, for
example, the power supply voltage was 40 volts instead of 24 volts, the
voltage available to power the Model 692 would be 26 volts, well within
the specified range.
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BEST AVAILABLE

copy
SECTIONS-ELECTRICAL CONNECTIONS

GLI recommends one of two intrinsic safety barriers for haz—
ardous area wiring. GLI p/n 99X1F1053 is best suited for
applications requiring shorter cable lengths (125 ft. max. on
hazardous area side and 250 ft. max. on safe area side). For
longer cable lengths (up to 3000 ft. on hazardous area side and
6000 ft. on safe area side), use barrier p/n 99X1 Fl 054. Both
barriers are certified by FM and CSA.

Follow the barrier manufacturer's general instructions and refer
to Figure 2-5 for a basic connection diagram.

FIG (IRE 2-5 Hazardous Area Wiring —
Basic Connection Diagram

tjre Power
(250 'AC Mcx

Rev. 7-193 -17- ModeI692P
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I
SECTION 1 - OPERATING CONTROLS

The frequently used keypad switches (Figure 3-1) can be used
without opening the instrument enclosure. Seldom used setup
controls are located on the backside of the display module
assembly (Figure 3-2). They are accessed by loosening the
upper four screw-type fasteners and opening the enclosure
door. The complete door/display module assembly can be
easily removed from the enclosure by unsnapping it from its
hinge and disconnecting the ribbon-cable connector.

WARNING: DO NOT ADJUST THE FACTORY-SEALED
(RED SEALANT) POTENTIOMETERS. IF SEALS ARE
BROKEN, THE INSTRUMENTWARRANTY IS VOIDED.
IF THE INSTRUMENT IS RETURNED TO GilAND ANY
OF THE FACTORY-SEALED POTENTIOMETERS RE-
QUIRES A RE-ADJUSTMENT, A FACTORY SETUP
CHARGE WILL BE INCURRED.

All switches, status indicators and program jumpers used for
instrument operation are described in this section. Familiarize
yourself with each item before operating the instrument.

1.1 Keypad Switches 1. EXAM/CANCEL key (Figure 3-1)

Selects the normal "measurement' display mode or an
"examination" display mode. Successive key presses al-
ternate the display between these two modes.

• In measurement mode:

Display shows measured variable selected with DISP
VAR key: pH, temperature, the sensor's mV signal, or
the 4-20 mA instrument output.

t In "examination" mode:

Display shows setup variables and their stored values.
Setup data such as calibration values, low and high
endpoints for range expand, etc. are called up in the
sequence shown in Figure 3-3 by pressing the NEXT
key (item 2). Values can be changed by using the I and
— keys (items 3 and 4) and are entered by pressing the
ENTERICANCEL HOLD key (item 5). Any entry routine
may be cancelled by pressing the EXAMICANCEL key
which also returns display to normal measurement mode.

ModeI692P -18- Rev.7-193
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2. NEXT key (Figure 3-1)

• With display in measurement mode:

This key has no effect

i With display in examination" mode:

Scrolls display to show next setup variable with each
press. 9efer to Tables B, C and D in Section 3 for a
complete listing of all setup variables.

3. 1 key (Figure 3-1)

• With display in measurement mode:

This key has no effect.

u With display in examination" mode:

Increases flashing digit value by one with each key
press or continually advances digit value from 0 thru 9
by holding key down. This key is used with a key
(item 4) to change displayed value to a new value.

FIGURE 3-1 Keypad Switches

Rev. 7-193 -19- Model 692P
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4. key (Figure 3-1)

• With display in measurement mode:

This key has no effect.

• With display in "examination mode:

Progressively selects the next digit to the left to flash
with each press-and-release so that its value can be
changed with the t key (item 3). The flashing digit
"wraps around" from far left to far right.

5. ENTER/CANCEL HOLD key (Figure 3-1)

• With display in measurement mode:

Cancels output hold feature when pressed together
with OUTPUT key (item 9).

• With display in "examination" mode:

A. Enters displayed value into memory (if within ac-
ceptable range) for the indicated setup variable.
Display flashes 0K" for approximately 5 seconds
to confirm entry.

B. Cancels output hold feature when pressed together
with OUTPUT key (item 9).

6. DISP VAR key (Figure 3-1)

• With display in measurement mode:

Scrolls display with each key press to show the follow-
ing measured variables: pH, temperature (°C or °F), the
sensor's mV signal, and the 4-20 mA instrument output.

NOTE: As a display check, al/indicators light up (as
shown in Figure 3-1) when 4-20 mA output
variable is displayed and EXAM/CANCEL key
is pressed.

a With display in examination" mode:

This key has no effect.

7. BEGIN CAL key (Figure 3-1)

• With display in measurement mode:

A. Displays stored value for LO or HI CAL VALUE
setup variable used in "two-key" calibration (two-
point or table method). Each key press alternately
displays both stored values. EXAM/CANCEL key
must be pressed to return display to normal indication.

Model 692P -20- Rev 7.193
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B. Initiates calibration of a point used in iwo-key"

calibration (two-point or table method). Specific
buffer values should be stored in memory before
using this key to initiate calibration (see Part Three,
Section 6.4 or 6.5 for details).

• With display in 'examination" mode:

This key has no effect.

8. END CAL/HOLD recessed button (Figure 3-1)

• With display in measurement mode:

Activates output hold feature when pressed together
with OUTPUT key (item 9).

• With display in "examination" mode:

A. Completes calibration of a point used in iwo-key"
two-point or "two-key" table method.

B. Activates output hold feature when pressed to-
gether with OUTPUT key (item 9).

9. OUTPUT key (Figure 3-1)

With display in measurement or "examination" mode:

A. Activates output hold feature when pressed together
with recessed END CAL/HOLD button.

B. Cancels output hold feature when pressed together
with ENTER/CANCEL HOLD key.

1.2 Slide Switches 10. SWITCH 2 (Figure 3-2)

Selects the state that the instrument will default to during
an out-of-range condition du to a defective pH sensor or
shorted sensor cable. The operator preselects a low or a
high out-of-range default state. In case of failure, this
prevents a pump or valve from operating, therefore con-
serving use of costly chemicals. For example, the process
may typically be controlled between 7 and 8 pH with a
tendency to increase without chemical addition. In this
example, if an out-of-range condition occurs, chemical
addition can be prevented by preselecting a low out-of-
range default state. This causes the display to indicate 0
pH and provides the corresponding loop current (4 or 20
mA).

0 pH POSITION (on/left) - Selects low out-of-range default
state. When defective pH sensor or shorted sensor cable

Rev. 7-193 -21- ModeI692P
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is detected, display will indicate 0 pH (and ERR I or ERR
3 diagnostic message) and a corresponding loop current
(4 or 20 mA) will be provided.

14 pH POSITION (off/right) - Selects high out-of-range
default state. When defective pH sensor or shorted sensor
cable is detected, display will indicate 14 pH (and ERR 1
or ERR 3 diagnostic message) and a corresponding loop
current (4 or 20 mA) will be provided.

11. SWITCH 3 (Figure 3-2)

COMB. POSITION (on/left) - Programs the instrument for
use with a combination electrode.

DIFF. POSITION (off/right) - Programs the instrument for
use with a GLI 5-wire Differential Technique sensor.

12. SWITCH 4 (Figure 3-2)

°F POSITION (on/left) - Selects measured temperature to
be displayed in °F.

°C POSITION (off/right) - Selects measured temperature
to be displayed in °C.

13. TEMP. COMP. switch (Figure 3-2)

RTD - Programs instrument for use with a 1000 ohm RTD
temperature sensor for automatic temperature
compensation.

THERM. - Programs instrument for use with a 300 ohm
thermistor temperature sensor for automatic temperature
compensation or a specific-valued resistor for fixed tem-
perature compensation.

1.3 Program Jumper 14. BATTERY jumper (Figure 3-2)

ON - Connects battery to store user-entered setup variable
values even when power is lost or turned off.

OFF - Disconnects battery when instrument is not to be
used for an extended time.

CAUTION: Disconnecting the battery with power re-
moved will cause loss of all stored, user-entered setup
values.

ModeI692P -22- Rev 7-193
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(accepts
INPUT BOARD
combination electrode)

FIGURE 3-2 Controls On Backside Of Display Module Assembly And Electrical Hook-Up Details
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1.4 Status Indicators 15. HOLD indicator (LCD display)

Indicates that the output hold feature is in use (instrument
output value is maintained).

NOTE: After 30 minutes, HOLD indicator flashes to indi-
cate that output hold feature will be automatically
cancelled in 30 seconds. Pressing OUTPUT key
extends hold feature for another 30 minutes.

16. OK indicator (LCD display)

Flashes for approximately 5 seconds to confirm successful
entry of a setup variable value.

17. LOCK indicator (LCD display)

Indicates that instrument keypad entry is locked" to pre-
vent unauthorized alteration of stored setup variable val-
ues. Refer to Section 8 for security lock feature
instructions.

NOTE: Calibration values can be entered and all stored
values can be displayed when instrument is
locked".

18. ERROR indicator (LCD display)

Flashes to indicate an incorrect entry or alternately flashes
with "Err 1", "Err 2", "Err 3" or "Err 4" to indicate a system
diagnostic error causing improper system operation.

Model 692P -24. Rev 7-193
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SECTION 2 - MEASURED VARIABLES

The 692P can display four measured variables. With the dis-
play in the measurement mode, each press of the DISP VAR
key sequentially displays:

• pH.
• Temperature in °C or °F.

• The sensors mV signal.

• The 4-20 mA instrument analog output.

SECTION 3- SETUP VARIABLES

3.1 Calling Up 1. Pressing the EXAM/CANCEL key while the display is in
Setup Variables the measurement mode changes the readout to an "exam-

ination" mode to show setup variables. The pH, tempera-
ture and mV displays each have a menu that contains
related setup variables to configure the instrument.

2. Each press of the NEXT key displays the next setup
variable, in sequence, for the respective menu. The setup
variables "wrap around" from last to first within each menu.

The EXAM/CANCEL key may be pressed anytime to return
the display to the measuring mode.

3.2 Entering Values The I and — keys are used to change displayed setup
values. Each press of the I key increases the flashing digit
value by one. When held down, the I key continually ad-
vances the value. Pressing and releasing the — key selects
the next digit to the left to flash, indicating that it can now be
changed with the I key. After establishing the desired
value, press the ENTER key to store it in memory. Thereafter,
'OK' flashes for approximately 5 seconds to confirm thatthe entry
was accepted or "ERROR" flashes if the entry was invalid.

3.3 Setup Variables Figure 3-3 on the following page shows the four measured
Call-Up Chart And variable display modes (shaded boxes at top of chart), the
Table Of Descriptions related three menus of setup variables, and the call-up order

of the setup variables within each menu. When the output hold
feature is in use, the "SIM VALUE" setup variable is not
displayed and cannot be used (see footnote at bottom of chart).
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P __ __ __ _______ ___________ ;;ZC11S Dl ___________VAR SP. VA! DISP.

VAJ
DISP. VAR -

___________ ___________ I ___________
EXAM! I EXAM! EXAM! EXAM!

CANCEL CANCEL CANCEL CANCEL

EXAM/ I EXAM!EXAM!fLtAL !2L.cAL_ L2cAJ_ I All display I
segments light

NEXT NEXT
EXAM(

NEXT I Release
I EXAM!EXAM/

¶0 CAL EXAM! rAr-1 CANCEL ________________ CANCELL
NEXT j NEXT NEXT

EXAM!
H1 CAL

EXAM/ EXAM! 1LIJ
NEXT NEXT I NEXT

EXAM!

NEXT
EXAM!

NEXT/ _____ _____ _____
EXAM/I I I I I

_______ ______ ______ ______ I NEXTCANCEL SIM VALUE' NEXT j 'LO BUFFER NEXT 'p11 BUFFEP I_NEXT
OUT VAWE'VALUE

I I
VALUE'

I

OUT VALU

EXAM( EXAM! EXAM! I EXAM!
CANCEL CANCEL I CANCEL I CANCEL

-

BUFFERCAL'

NEXT

EXAM!
CANCELE

0 Displayed only when the output hold feature is n1 in use.

FIGURE 3-3 Disp!ay Modes And Call-up Chart Of Setup Variab!es
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The following tables for each of the three setup variable menus
list the setup variables in exact order of call-up, and describe
their use, entry value range and factory default value. The far
right column can be used to write in entered setup values for
convenient referral.

Table B — DESCRIPTION OF pH SETUP VARIABLES

Displayed
Identifier

Use
Entry Value

Range Default
Value

Record
Your
EntryMm. Max.

"CAL
VALUE"

Sets calibration point for conventional single-point
pH calibration.

0.00 14.00 7.00
'

"1.0 CAL
VALUE"

Sets low calibration point for conventional two-point
pH calibration.

0.00 10.00 4.00

"F-fl CAL Sets high calibration point for conventional two-point
VALUE" pH calibration.

"SLOPE" [Display only of 0-100% slope (0-59mV/pH).

t000" Activates the secunty lock feature.

2.00 12.00 10.00

— — — —
0000 9999 0000 —

"SIM VALUE"A
Sets simulated pH value for diagnostic purposes. The
analog output responds to the displayed value.

0.00 14.00 7.00

I4.00
4.00

'tO BUFFER
VALUE"

Sets the value of lower buffer used for
"two-key" pH calibration: Two-point method 0.00

Tablemethod 1.09
10.00
IOA

"HI BUFFER
VALUE"

Sets the value of higher buffer used for
"two-key"pHcalibration: Two-pointrnethod

Table method
2.00
3.56

12.00
12.45

10.00
1OA

"LO
OUT VALUE"

Sets low endpoint of pH measuring range at which the
minimum output (4 mA) is provided.

0.00 14.00 0.00
r

I "HI
OUT VALUE"

Sets high endpoint of pH measuring range at which the
maximum output (20 mA) is provided.

0.00 14.00 14.00

"BUFFER CAL"
Selects two-point or table method for "two-key" pH
calibration.

I tABL
I

2 P1 2

LOnly provided and displayed when the output hold feature is j in use.

Table C — DESCRIPTION OF TEMPERATURE SETUP VARIABLES

Displayed
Identifier Use

Entry Value
Range

Mm. Max.

Default
Value

Record
Your
Entry

VALUE"

Sets calibration point for single-point
temperature calibration: CC

°F
0.0

32.0
100.0
212.0

25.0
77.0

-4-
Sets low calibration point for two-point

"1.0 CAL
VALUE" temperature calibration: CC

I ¶
I

0.0
32.0

30.0
86.0

0.0
32.0

*11 CAL
VALUE"

Sets high calibration point for two-point
temperature calibration: °C

'F

I

I 25.0
77.0

100.0
212.0

100.0
212.0
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Table D — DESCRIPTION OF my SETUP VARIABLES

Displayed
Identifier

"CAL
VALUE"

Use

Sets calibration point for single-point millivolt
calibration.

Entry Valu
Range

/ Default
Vaiqe

(÷)200

Record
Your
Entry-I-Mi

050(3

M.
(+)500

tO CAL
VALUE"

Sets low calibration point for two-point millivolt
calibration. (—)1 80

"HI CAL
VALUE"

Sets high calibration point for two-point millivolt
calibration. (+)1 00 (+)5 (+)1 80

SECTION 4- INSTRUMENT STARTUP

4.1 Checking Battery
Back-up Jumper

4.2 Programming For
Type Of Sensor Input

GLI 5-Wire
Differential Technique

Sensor

Conventional pH
Combination Electrode

An internal battery powers the memory which retains all user-
entered setup variable values in the event power is lost. The
692P is supplied with its BATTERY jumper (Figure 3-2) in the
OFF position. Make sure to place this jumper in the ON position
before proceeding.

The 692P must be programmed to accept the type of sensor
input which will be used.

1. Locate the group of four switches on back of display
module assembly (Figure 3-2) and place SWITCH 3 in
DIFF. (off/right) position.

2. Set TEMP. COMP. switch to THERM position.

###
1. Direct Hook-up (For Distances Less Than 10 Feet)

A. Locate the group of four switches on back of display
module assembly (Figure 3-2) and place SWITCH 3 in
COMB. (on/left) position.

B. Depending on the type of temperature sensor used for
temperature compensation, set TEMP. COMP. switch
as follows:

a. If a 1000 ohm RID is used, place in RTD position.

b. If a 300 ohm thermistor or a fixed resistor is used,
place in THERM position.

2. Indirect Hook-up With Model 714 Preamp (For Distances
Greater Than 10 Feet)

A. Locate the group of four switches on back of display
module assembly (Figure 3-2) and place SWITCH 3 in
COMB. (on/left) position.

B. Set TEMP. COMP. switch to THERM. position.
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4.3 Selecting Temperature Locate the group of four switches on back of display module
Display Units (°C or OF) assembly (Figure 3-2) and place SWITCH 4 in °F (onlleft)

position for temperature values to be displayed in °F. Place in
opposite °C (off/right) position for °C readout.

4.4 Initial Calibration Before initially calibrating the instrument, read Section 5.1
"Temperature Effects On The pH Reading" and Section 6.1
"Summary Of Methods To Use". Then calibrate the instrument
using the desired method.

4.5 Selecting Default State When an out-of-range condition occurs due to a defective pH
For Out-Of-Range sensor or shorted sensor cable, the instrument will respond to
Condition the default state selected with SWITCH 2 (Figure 3-2). Refer

to Section 1.2 - item 10 for details about this switch and its
settings.

SECTION 5-TEMPERATURE CALIBRATION 1
5.1 Temperature Effects The instrument automatically compensates the pH reading for

On The pH Reading changes in temperature and has temperature calibration capa-
bilities. For best accuracy, it is recommended to initially call-
brate the instrument for temperature before performing pH
Calibration.

300 Ohm When using a GLI Differential Technique pH sensor or a pH
Thermistor combination electrode with a 300 ohm thermistor, temperature

Compensation calibration can be bypassed (the 692P is factory-calibrated for
this temperature sensor). However, if extremely accurate tem-
perature measurement is required, a single or two-point tem-
perature calibration may be performed (Section 5.2 or 5.3)
before calibrating the 692P for pH.

1000 Ohm RID When using a pH combination electrode with a 1000 ohm RID,
Compensation a two-point temperature calibration should be performed

fore pH calibration to obtain the most accurate pH readings.

Fixed Resistor When using a pH combination electrode with an external
Compensation resistor for fixed temperature Compensation, a single-point

temperature calibration should be performed to provide the
best pH measurement accuracy. Instead of normally entering
the known temperature value of a solution, enter the tempera-
ture compensation value (in °C) that corresponds with the value
of the external resistor being used (see Table A on page 14).

5.2 Single-Point Method This method requires a container of water (or process solution)
that has a known temperature value approximately equal to the
normal operating temperature of the process.

1. Place temperature sensor in water (or process solution) of
known temperature value.
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2. Press DISP VAR key as needed to display temperature

and allow display reading to stabilize. Thetnsor may take
several minutes to attain temperature equilibrium with the
solution.

3. Press EXAM/CANCEL key to place display in "examina-
tion" mode and to indicate temperature "CAL VALUE".

4. Use and I keys to make display indicate the known
temperature value of the solution.

5. Press ENTER key to enter value (display flashes "OK" to
confirm entry and returns to temperature measuring
mode). "1-Il/LO ERROR" flashes if the difference between
the entry value and actual solution temperature is greater
than 5.0°C.

This completes the single-point temperature calibration.

5.3 Two-Point Method This method requires a container of ice water and a container
of water (or process solution) that has a known temperature
value of 90-100°C (194-212°F) or is approximately equal to the
normal operating temperature of the process.

1, Place temperature sensor in ice water.

2. Press DISP VAR key as needed to display temperature
and allow display reading to stabilize. The sensor may take
several minutes to attain temperature equilibrium with the
solution.

3. Press EXAM/CANCEL key to place display in "examina-
tion" mode.

4. Press NEXT key once to make display indicate tempera-
ture ¶0 CAL VALUE".

5. Use — and I keys to make display indicate "0.0°C" or
("32.0°F").

6. Press ENTER key to enter value (display flashes "OK" to
confirm entry and returns to temperature measuring
mode). If "HI/LO ERROR" flashes, the difference between
the entry value and actual solution temperature is greater
than 10.0°C.

7. Place temperature sensor in the known higher tempera-
ture water (or process solution). Allow sensor to attain
temperature equilibrium with the solution.

8. Press EXAM/CANCEL key to place display in "examina-
tion" mode.

9. Press NEXT key twice to make display indicate tempera-
ture "HI CAL VALUE".
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10. Use a and I keys to make display indicate the known

temperature value.

NOTE: Entiy value must be between 25.0 and 100.o°tj
and at least 10.0°C higher than the lower calibra-
tion point (0.0°C from step 5).

11. Press ENTER key to enter value (display flashes otc to
confirm entry and returns to temperature measuring
mode). "VALUE ERROR" flashes if the difference between
entry values is less than 10.0°C. If KHI/LO ERROR* flashes,
entry value is out of range (less than 25.0°C or greater than
100.0°C) or the difference between the entry value and
actual solution temperature is greater than 10.0°C.

This completes the two-point temperature calibration.

SECTION 6- pH CALIBRATION

The instrument must be calibrated periodically with pH buffer
solution(s) to maintain measurement accuracy. It is highly
recommended to establish a maintenance program to keep the
sensor clean and the instrument calibrated. The time period
between performing maintenance (days, weeks, etc.) is af-
fected by the characteristics of the process solution and can
only be determined by operating experience. For example, a
sensor operating in wastewater that contains oil and/or grease
may require more frequent cleaning.

6.1 Summary Of Methods TheinstrumentcanbecalibratedforpH inanumberofdifferent
To Use ways. Conventional single and two-point methods (Sections

6.2 and 6.3) can be used where the operator enters the buffer
values into memory.

NOTE: The conventional two-point method is highly recom-
mended for initial calibration or when the pH sensor
has been replaced.

Two alternate "two-key" calibration methods are also possible
which are especially convenient for the novice operator be-
cause they eliminate the need for that person to enter buffer
values. When the "two-kef two-point calibration method (Sec-
tion 6.4) is used, two buffer values are first entered by a
qualified person. Anytime thereafter, a novice operator can
accurately calibrate the instrument for each point by simply
pressing two keys. The only operator requirement is that the
sensor must be in the appropriate buffer for each calibration
point.
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The other "two-key" calibration method is the table method
(Section 6.5). It's similar to the "two-key" two-point method
except that the buffer values, and their related pH versus
temperature curves, are selected from a table of 14 specific
buffer formulations. This method provides the most accurate
calibration because errors caused by small changes of the
buffer value due to temperature variations are eliminated.
During calibration, the instrument can automaticafly recognize
and differentiate between the two buffers preselected from the
table. The operator need not know the buffer values.

6.2 Conventional This procedure requires a clean sensor and one fresh, accu-
Sing%e-Point rate pH butler with a value reasonably close to the normal pH
Method of the process (pH 7,4 or 10 buffer is recommended and readily

available).

1. With display in pH measuring mode, place clean sensor,
with protective caps removed, in the known buffer. Allow
display reading to stabilize. The sensor may take several
minutes to attain temperature equilibrium with the buffer.

NOTE: If a pH combination electrode is used with an
external temperature sensor, place the tempera-
ture sensor in the buffer along with the electrode.
If an external resistor is used for fixed temperature
compensation (Table A on page 14), it is recon-
mended for best accuracy to bring the temperature
of the buffer to that specific temperature.

2. Press EXAM/CANCEL key to place display in "examina-
tion" mode and to indicate pH "CAL VALUE".

3. Use — and t keys to make display indicate the known
pH value of the buffer (from table on buffer bottle).

4. Press ENTER key to enter value (display flashes "OK" to
confirm entry and returns to pH measuring mode).

This completes the conventional single-point pH calibration.

6.3 Conventional This procedure requires a clean sensor and two fresh, accurate
Two-Point pH buffers. pH 7 and pH 4 buffers are recommended and are
Method readily available. If pH 4 buffer is not available, pH 10 buffer

may be substituted.

1. With display in pH measuring mode, place clean sensor,
with protective caps removed, in the lower value buffer.
Allow display reading to stabilize. The sensor may take
several minutes to attain temperature equilibrium with the
buffer.
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NOTE: If a pH combination electrode is used with an

external temperature sensor, place the tern pera-
ture sensor in the buffer along with the electrode
during this step and step 6. If an external resistor
is used for fixed temperature compensation (Table
A on page 14), it is recommended for best accu-
racy to bring the temperature of buffer used in this
step and step 6 to the fixed compensation temper-
ature.

2. Press E)(AM/CANCEL key to place display in examina-
tion" mode.

3. Press NEXT key once to make display indicate pH "LO
CAL VALUE".

4. Use a and I keys to make display indicate the value
of the lower pH buffer (from table on buffer bottle).

NOTE: Entry value must be between 0.00 and 10.00 pH
and at least 1.00 pH lower than the value of the
higher calibration point.

5. Press ENTER key to enter value (display flashes 'OK" to
confirm entry and returns to pH measuring mode).

NOTE: If display indicates "Err 1' diagnostic message,
ignore it and proceed with step 6. This message
indicates that the new LO CAL VALUE entry is
significantly different than the previously entered
calibration values. After the HI CAL VALUE is
entered (step 10), the "Err 1 message should be
cancelled and the display returned to normal indi-
cation.

6. Remove sensor from lower value buffer. Rinse sensor in
clean water and place in higher value buffer. Allow sensor
to attain temperature equilibrium with the buffer.

7. Press EXAM/CANCEL key to place display in 'examina-
tion" mode.

8. Press NEXT key twice to make display indicate pH "HI CAL
VALUE".

9. Use — and I keys to make display indicate the value
of the higher pH buffer (from table on buffer bottle).

NOTE: Entry value rnust be between 2.00 and 12.00 pH
and at least 1.00 pH higher than the value of the
lower calibration point.

10. Press ENTER key to enter value (display flashes "01<" to
Confirm entry and returns to pH measuring mode). "VALUE
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ERROR" flashes if the difference between entry values is
less than 1.00 pH.

This completes the conventional two-point pH calibration.

6.4 "Two-Key For initial calibration, or if the pH sensor has been replaced,
Two-Point Method the instrument should first be calibrated using the conventional

two-point method (Section 6.3). Thereafter, the two-key" two-
point method may be used, but first a qualified person must:

• Program the instrument for this method.

• Enter pH buffer (or known process solution) values to be
used as the two calibration points.

Thereafter, the instrument can be periodically calibrated using
the procedure described under the "Performing Calibration"
subheading.

Programming 692P 1. With display in pH measuring mode, press EXAM/CAN-
For This Method CEL key to place display in 'examination" mode.

2. Press NEXT key until display indicates "BUFFER CAL".

3. Press a key to make display indicate "2 Pt".

4. Press ENTER key to select "two-key" two-point method
('OK" flashes to confirm entry).

Entering Calibration Points 1. Press NEXT key until display indicates "LO BUFFER
(By Qualified Person) VALUE".

2. Use a and t keys to make display indicate the de-
sired value for the lower calibration point.

NOTE: Entry value must be 10.00 pH or lower.

3. Press ENTER key to enter value ("OK" flashes to confirm
entry).

4. Press NEXT key once to make display indicate 'HI
BUFFER VALUE".

5. Use a and I keys to make display indicate the de-
sired value for the higher calibration point.

NOTE: Entry value must be at least 2.00 pH units higher
than the value of the lower callbration point.

6. Press ENTER key to enter value (display flashes 'OK" to
confirm entry or 'VALUE ERROR" if difference between
entry value and LO BUFFER VALUE is less than 2.00 pH
units).
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7. Press EXAM/CANCEL key to return display to pH mea-

____________________ suring mode.

Performing Calibration Use this "two-keY' two-point method to calibrate the instrument
after both calibration points have been entered. This calibration
procedure requires a clean sensor and two fresh, accurate pH
buffers (or known process solutions) that have the same values
as the two preselected calibration points.

1. Place clean sensor, with protective caps removed, in the
lower value buffer.

NOTE: If a pH combination electrode is used with an
external temperature sensor, place the tempera-
ture sensor in the buffer along with the electrode
during this step and step 4. If an external resistor
is used for fixed temperature compensation (Table
A on page 14), it is recommended for best accu-
racy to bring the temperature of buffer used in this
step and step 4 to the fixed compensation tern per-
ature.

2. With display in pH measuring mode, press BEGIN CAL
key (display indicates one of the preset values — "LO CAL
VALUE" or "HI CAL VALUE"). If display indicates the higher
value, press BEGIN CAL key again to display lower value.

When BEGIN CAL is pressed, the operator has 30 minutes
to complete the calibration of this point. During the routine,
pressing any key except END CAL provides another 30
minutes if needed.

The instrument checks the stability of the pH and temper-
ature inputs. As each input changes, the respective pH and
°C (or °F) indicator flashes. When each input is stable, the
respective indicator stops flashing and remains on.

3. When the pH and CC (or °F) indicators are both on (not
flashing), press recessed END CAL button using a slender
tool. The instrument checks that:

• The pH input has a slope between 51 and 62 mV/pH.
- If not, the display flashes "HI/LO SLOPE ERROR".

• The pH input offset is within pH of the entry value.
If not, the display flashes "HI/LO ERROR".

• This calibration point is at least 2.00 pH away from the
other calibration point. If not, the display flashes
"BUFFER VALUE ERROR".

When these conditions are met, the display flashes "OK"
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to confirm entry was made and returns to the pH measuring
mode.

NOTE: If display flashes "1-u/LO SLOPE ERROR" or
"HI/LO ERROR", an incorrect buffer value may
have been used or the sensor may be dirty or
defective. If the correct buffer value was used,
calibrate the instrument using the conventional
two-point method (Section 6.3) to check the sensor
slope which is based on the last successful cali-
bration. Refer to Part Four, Section 1.3 for details
on checking sensor slope.

4. Remove sensor from lower value buffer. Rinse sensor in
Clean water and place in the higher value buffer.

5. Press BEGIN CAL key to initiate Calibration of the second
calibration point.

6. When the pH and °C (or °F) indicators are both on (not
flashing), press recessed END CAL button using a slender
toot. See step 3 for additional details.

This completes the "two-key" two-point pH calibration.

6.5 "Two-Key" Any buffer has some variation of pH value with temperature,
Table Method but few operators take the time to measure the buffer temper-

ature with the sensor at equilibrium, and then enter the pH of
the buffer at that temperature. The concept of this "two-key"
table method is that the 692P has the built-in pH value versus
temperature curve for a set of buffers and monitors the tem-
perature and time response when the sensor is put into a buffer.
Using this method provides the most accurate calibration.

For initial calibration, or if the pH sensor has been replaced,
the instrument should first be calibrated using the conventional
two-point method (Section 6.3). Thereafter, the "two-key" table
method may be used, but first a qualified person must:

• Program the instrument for this method.

• Select and enter one or two pH buffer values from the buffer
table to be used as the calibration point(s).

Thereafter, the instrument can be periodically calibrated using
the procedure described under the "Performing Calibration"
subheading beginning on page 38.

Programming 692P 1. With display in pH measuring mode, press EXAM/CAN-
For This Method CEL key to place display in "examination" mode.

2. Press NEXT key until display indicates "BUFFER CAL".
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3. Press a key to make display indicate 1AbL".

4. Press ENTER key to select "two-key" table method ("OK"
flashes to confirm entry).

###
Entering Calibration Points 1. The following table lists the selection of pH values and their

(By Qualified Person) buffer formulations. Choose and note one or two taoie pH
values for use as the calibration point(s).

NOTE: When two calibration point values are selected,
they must be at least one table value apart from
each other (non-adjacent values).

Table E — BUFFER VALUES FOR
"TWO-KEY" TABLE METHOD

pH Buffer Value Buffer Formulation

1.09
1.68
3.56

HCI(D1N19267)
Tetraoxalate (NBS 260-53)

Tartrate (NBS 260-53)
3.78 Citric acid (DIN 19266)
4.00* Pthalate (DIN 19266)
4.01 Pthalate (NBS 260-53)
4.65
6.87
7.00

Acetate (DIN 19267)
Phosphate (DIN 19266)

Phosphate
7.41 Phosphate (DIN 19266)
9.18 Borax (NBS 260-53)

10.00 (10 A on display)* Carbonate/bicarbonate

10.00 (10 b on display)
(0.5 Molar)

Glycol
12.45 Calcium hydroxide (DIN 19266)

lndicates default values for LO and HI BUFFER VALUES.

2. Press NEXT key until display indicates tO BUFFER
VALUE".

3. Use a and I keys to make display indicate the de-
sired value for the single or lower calibration point.

NOTE: If desired LO BUFFER VALUE is equal to or hi gher
than the current HI BUFFER VALUE, change the
HI BUFFER VALUE first (step 5) before entering
the LO BUFFER VALUE

4. Press ENTER key to enter value ("OK" flashes to confirm
entry).

5. If a second calibration point is used (or if single calibration
point cannot be accessed using LO BUFFER VALUE):

A. Press NEXT key once to make display indicate "HI
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,BUFFER VALUE".

B. Use — or I key to make display indicate the de-
sired value for the calibration point (see Table E).

NOTE: If desired HI BUFFER VALUE is equal to or
lower than the current LO BUFFER VALUE,
change the LO BUFFER VALUE first before
entering the HI BUFFER VALUE

C. Press ENTER key to enter value ("OK" flashes to
confirm entry).

6. Press EXAM/CANCEL key to return display to pH mea-
suring mode.

Performing Calibration For best accuracy, be sure to use buffer values of the same
formulation as those selected from Table E. To verify buffers,
refer to Part Four, Section 1.6 for the pH vs. temperature data
of all Table E buffer formulations.

Use this "two-key" table method to calibrate the instrument
after calibration point(s) have been entered. This calibration
procedure requires a clean sensor and fresh, accurate pH
buffer(s) that have the same value(s) as the preselected cali-
bration point(s).

1. Place clean sensor, with protective caps removed, in one
of the calibration buffers. The operator need not know
which buffer it is, but it must be one of the entered buffers
selected from the table.

2. With display in pH measuring mode, press BEGIN CAL key.

The operator has 30 minutes to complete the calibration of
this point. During the routine, pressing any key except END
CAL provides another 30 minutes if needed.

The instrument checks:

• The stability of the pH and temperature inputs. As each
input changes, the respective pH and °C (or °F) indica-
tor flashes. When each input is stable, the respective
indicator stops flashing and remains on.

• That the pH input is within pH of the buffer value.
When outside this range, the display flashes "OUT";
within this range the "OUT" indicator goes off.

When these conditions are met, the display will indicate
tO CAL VALUE" or"Hl CAL VALUE", depending on which
buffer the sensor is in.
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3. When display indicates 'tO CAL VALUE" or "Hi CAL

VALUE" and the pH and °C (or °F) indicators are both on
(not flashing), press recessed END CAL button using a
slender tool. The displayed identifier and value goes off,
"OK" flashes for 5 seconds to confirm entry and the display
returns to the pH measuring mode.

4. If a second calibration point is used, remove sensor from
first buffer. Rinse sensor in clean water and place in the
second buffer.

5. With display in pH measuring mode, press BEGIN CAL
key. See step 2 for additional details.

6. Perform step 3.

This completes the "iwo-key" table pH calibration.

SECTION 7-OUTPUTSETUP

7.1 Using Range Expand The isolated 4-20 mA analog output can represent the entire
Feature pH measuring scale or a desired segment of it. The LO OUT

VALUE and NI OUT VALUE setup variables are used to enter
low and high endpoints of the segment at which 4 mA and 20
mA is desired. Note these important points:

• The desired segment, represented by the 4-20 mA output,
cannot be smaller than 1.00 pH unit.

• When the measured pH is below or above the selected
segment, the 4-20 mA output is limited to 4 mA or 20 mA
respectively.

The procedure to use the range expand feature is described
with the following example.

RANGE EXPAND SETUP EXAMPLE

Suppose the 4-20 mA output is desired between 5.00 and
10.00 pH.

Setting The The low endpoint, entered with the LO OUT VALUE setup
Low Endpoint variable, is the point at which the minimum output (4 mA) is

provided.

1. With display in pH measuring mode, press EXAM/CAN-
CEL key to place display in "examination" mode.

2. Press NEXT key until display indicates 'tO OUT VALUE".
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3. Use a and t keys to make display indicate the low

endpoint at which 4 mA is to be provkled (5.00 pH for this
example).

NOTE: Entry value must be at least 1.00 pH unit away from
any previously entered H! OUT VALUE.

4. Press ENTER key to enter value (display flashes "OK" to
confirm entry or "VALUE ERROR" if difference between
entry value and HI OUT VALUE is less than 1.00 pH unit).

Setting The The high endpoint, entered with the HI OUT VALUE setup
High Endpoint variable, is the point at which the maximum output (20 mA) is

provided.

1. With the display still in "examination" mode, press NEXT
key once to make display indicate "HI OUT VALUE".

2. Use a and I keys to make display indicate the high
endpoint at which 20 mA is to be provided (10.00 pH for
this example).

NOTE: Entry value must be at least 1.00 pH unit away from
LO OUT VALUE

3. Press ENTER key to enter value (display flashes "OK" to
confirm entry or "VALUE ERROR" if difference between
entry value and LO OUT VALUE is less than 1.00 pH unit).

7.2 Using Output Hold The isolated 4-20 mA analog output can be held during cali-
Feature bration or while setting up the instrument to suspend operation

of a receiving device.

When pressed simultaneously, the OUTPUT key and recessed
END CAL/HOLD button activate the hold mode feature. At this
time, the HOLD status indicator lights and the output value is
held for 30 minutes unless the hold feature is extended or
cancelled. Thirty seconds before the 30-minute hold period
expires, the HOLD indicator begins flashing to warn of impend-
ing automatic cancellation. Another press of the OUTPUT key
extends the hold period for another 30 minutes. The output hold
feature may be cancelled at any time by simultaneously press-
ing the CANCEL HOLD and OUTPUT keys.

I SECTION 8 - USING SECURITY LOCK FEATURE

A security lock feature is provided to prevent unauthorized
alteration of stored values. When the 692P is locked (identified
with lit LOCK status indicator), stored setup variable values—
including preset calibration points for both "iwo-key" meth-
ods—cannot be changed. However, calibration can be per-
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formed using any method and all stored values can be dis-
played.

8.1 Locking 1. With display in pH measuring mode, press EXAM/CAN-
Stored Values CEL key to place display in "examination" mode.

2. Press NEXT key until display indicates SSLOPEW. Then
press NEXT key once more to display "0000" (identifier for
security lock feature).

3. Use t key to make display indicate the lock code "0001".

4. Press ENTER key to enter lock code (LOCK status mdi-
cator Ughts and display flashes "OK" to confirm code entry).

5. Press EXAM/CANCEL key to return display to pH mea-
suring mode.

8.2 Unlocking 1. With display in pH measuring mode, press EXAM/CAN-
Stored Values CEL key to place display in "examination" mode.

2. Press NEXT key until display indicates "SLOPE". Then
press NEXT key once more to display "0000" with LOCK
status indicator lit (identifiers for security lock feature).

3. Use and I keys to make display indicate the unlock
code "1234".

4. Press ENTER key to enter unlock code (LOCK status
indicator turns off and display flashes "OK" to confirm code

entry).

5. Press EXAM/CANCEL key to return display to pH mea-
suring mode.
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I
SECTION 1 - PRESERVING MEASUREMENT ACCURACY

I

1.1 Keeping Sensor Clean Clean the sensor as required using the recommended proce-
dure described in the sensor operating instruction manual.

1.2 Keeping Instrument Calibrate the instrument as experience dictates, using one of
Calibrated the methods described in Part Three, Section 6. Errors in

readings may be caused by using a diluted or contaminated
pH buffer solution when calibrating the instrument. For best
accuracy, do not reuse buffers. The system can never be more
accurate than the buffers used to calibrate it. Note that buffer
solutions may change in value with ambient temperature.
Therefore, the sensor and buffer solution should be allowed to
come to the same temperature and the value of the buffer at
that temperature, should be known.

1.3 Checking Sensor The "slope" of a pH sensor is an indicator of its performance.
Slope pH sensor slope can be displayed with the SLOPE function

after completing any two-point calibration. The 0-100% slope
reading corresponds to 0-59.2 mV/pH. A new sensor typically
has a "slope" near 100%. When the slope decreases below
approximately 80%, the sensor probably requires cleaning or
replacement. For best s'ope reading accuracy, the millivolt
input should be calibrated using the two-point method (Part
Four, Section 2.2).

1.4 Avoiding Ground The instrument may be affected by a "ground loop" electrical
Loop Errors problem when there is moisture in a junction box. This condition

provides a conductive pathway from the sensor connections to
earth ground. To prevent a ground loop from occurring, keep
terminal connections dry and corrosion4ree.

1.5 Avoiding Electrical Do not run sensor wires in the same conduit with line power.
Interferences Excess wire should not be coiled near motors or other equip-

ment that may generate electric or magnetic fields. Cut wires
to proper length during installation to avoid unnecessary induc-
tive pick-up ("electrical noise" may interfere with sensor signal).

1.6 Checking Buffers When using the "two-key" table method for pH calibration, best
When Using accuracy is attained when the butlers being used are of the
"Two-Key" Table same formulation as those selected from Table E. To verify
Method For this, find the corresponding buffer value table on the following
pH Calibration page and compare its pH vs. temperature data with the data

on the buffer bottle. Matching data confirms that the buffer is
of the same formulation.
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pH VS. TEMPERATURE DATA FOR TABLE "E" BUFFER FORMULATIONS

1.09 Buffer
HCI (DIN 19267)

3.78 Buffer
Citric Acid (DIN 19266)

7.41 Buffer
Phosphate (DIN 19266)

4.01 Buffer
Pthalate (NBS 260.53)

10.00 Buffer
Carbonate/Bicarbonate

(0.5 Molar)
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1.68 Buffer
Tetraoxalate (NBS 260-53)

[°c pH °C pH

0 1.08 50 1.11

10 1.09 60 1.11
20 1.09 70 1.11
30 1.10 80 1.12
40 1.10 90 1.13

3.56 Buffer
Tartrate (NBS 260-53)

°CpH °C pH

20 3.56 60 3.56
30 3.55 70 3.58
40 3.55 80 3.61
50 3.55 90 3.65

CC pH °C pH

0 1.67 50 1.71
10 1.67 60 L72
20 1.68 70 1.74
30 1.68 80 1.77
40 t69 90 1.79

4.00 Buffer
Pthalate (DIN 19266)

°CpH °CjpH
0 4.00 50 4.05

10 3.99 60 4.08
20 3.99 70 4.12
30 4.00 80 4.15
40 4.02 90 4.20

°cIpH t pH
0 3.86 30 3.77

10 3.82 40 3.75
20 3.79 50 3.75

4.65 Buffer
Acetate (DIN 19267)

OCIpH °CpH
0 4.67 50 4.68

10 4.66 60 4.70
20 4.65 70 4.72
30 4.65 80 4.75
40 4.66 90 4.79

6.87 Buffer
Phosphate (DIN 19266)

ti pH CC I pH

0 4.01 50 4.06
10 4.00 60 4.09
20 4.00 70 4.12
30 4.01 80 4.16
40 4.03 90 4.19

7.00 Buffer
Phosphate

CC pH °C pH

0 7.10 50 6.98
10 7.06 60 6.98
20 7.02 70 6.97
30 6.99 80 6.99
40 6.97 90 7.01

°C

0

p1-I CC I pH

6.98 50 6.83
10 6.92 60 6.84
20 6.88 70 6.85
30 6.85 80 6.86
40 6.84 90 6.88

9A8 Buffer
Borax (NBS 260-53)

ocipH °CJpHj
0 9.46 30 9.14

10 9.33 40 9.07
20 9.23 50 9.01

12.45 Buffer
Calcium Hydroxide (DIN 19266)

tpH °C pH

0 13.42 40 11.98
10 13.00 50 11.71
20 12.63 60 11.45
30 I 12.29

CC I pH CC I pH

0 7.53 30 7.40
10 7.47 40 7.38
20 7.43 50 7.37

10.00 Buffer
Glycol

CC p1-4 CC IpH
0 10.80 50 9.42

10
20
30

10.45
10.14
9.88

60
70
80

9.21
9.01
8.83

40 964 90 8.66

°C pH CC pH

0 10.26 50 9.80
10 10.15 60 9.73
20 10.05 70 9.68
30 9.96 80 9.63
40 9.87
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PART FOUR - OPERATING AIDS SECTION 2-mV CALIBRATION

f
SECTION 2 - mY CALIBRATION

1

If the instrument is used to measure the my output of the pH
sensor for diagnostic purposes, it is recommended for best
accuracy to calibrate the display for my using the single or
two-point method.

2.1 Single-Point Method This method requires a millivolt generator.

1. Disconnect the pH sensor or combination electrode.

2. Connect the millivolt generator in one of the following ways:

A. When Using GLI 5-Wire Differential Sensor

Connect generator (—) lead to GRN terminal and gen-
erator (+) lead to RED terminal on TB2.

B. When Using Combination Electrode

Connect generator (—) lead to TB4 (REF.) terminal and
generator (+) lead to TB5 (ACTIVE) terminal post.

3. Set millivolt generator to provide (+) 200 mV.

4. Press DISP VAR key as needed to place display my.

5. Press EXAM/CANCEL key to place display in "examina-
tion" mode and to indicate my "CAL VALUE".

6. The display should indicate "(.'-) 200 my". If not, use — and
I keys to make display indicate "200 mV".

7. Press ENTER key to enter value (display flashes 0K" to
confirm entry and returns to mV measuring mode). "HI/LO
ERROR" flashes if the difference between the entry value
and actual measured value is greater than 50 mV.

This completes the single-point mV calibration.

2.2 Two-Point Method This method requires a millivolt generator.

1. Disconnect the pH sensor or combination electrode.

2. Connect the millivolt generator in one of the following ways:

A. When Using CLI 5-Wire Differential Sensor

Connect generator (—) lead to GRN terminal and gen-
erator (+) lead to RED terminal on TB2.

B. When Using Combination Electrode

Connect generator (—) lead to TB4 (REF.) terminal and
generator (+) lead to TB5 (ACTIVE) terminal post.

Model 692P .44. Rev. 7-193
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3. Set millivolt generator to provide (—)180 mV.

4. Press DISP VAR key as needed to display my.

5. Press EXAM/CANCEL key to place display in "examina-
tion"mode.

6. Press NEXT key once to make display indicate my "LO
CAL VALUE".

7. The display should indicate '(—) 180 my". If not, use a and
I keys to make display indicate 180 mV". To display
minus sign, press — key until minus sign flashes at far
left of display. Then press I key to retain minus sign
indication.

8. Press ENTER key to enter value (display flashes "OK" to
confirm entry and returns to mV measuring mode).

9. Set millivolt generator to provide (+) 180 my.

10. Press EXAM/CANCEL key to place display in "examina-
tion" mode.

11. Press NEXT key twice to make display indicate mV "HI
CAL VALUE".

12. The display should indicate "(+) 180 mY'. If not, use a and
t keys to make display indicate SI 80 mV".

13. Press ENTER key to enter value (display flashes "OK" to
confirm entry and returns to mV measuring mode).

This completes the two-point my calibration.

SECTION 3- SiMULATING MEASURED VALUES

To aid in setting up a load device in the the 4-20 mA loop
(recorder, controller, etc.), pH values may be simulated. This
can only be accomplished when the security lock feature is in
the unlock mode (PartThree, Section 8.2). Accessing the "SIM
VALUE" setup variable displays a pH value. After entering a
simulation value, the 4-20 mA loop current corresponding to
the displayed value is provided. Changing the simulation value
also changes the loop current value respectively. Exiting the
"SIM VALUE" setup variable returns the loop current to tracking
the measured pH. The output hold feature (Part Three, Section
7.2) may be used in conjunction with an entered simulation
value. This allows a simulation value to be entered and the loop
current corresponding to that value to be held, for example
while calibrating the 692P.

Rev 7193 .45 Model 692P
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PART FOUR - OPERATING AIDS SECTION 3-SIMULATING MEASURED VALUES

To simulate a desired value:

1. With display in pH measuring mode, press EXAM/CAN-
CEL key to place display in 'examination mode.

2. Press NEXT key until display indicates SSIM VALUE".

3. Use I and a keys to make display indicate the de-
sired simulation value.

4. Press ENTER key to enter value (OK" flashes to confirm
entry). The loop current value changes from tracking mea-
sured pH to that which corresponds to the entered simula-
tion value.

5. To cancel the simulation value, press EXAM/CANCEL
key.

Model 692P -46- Rev 7-193
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PART Fl VE --PRINCIPLE OF OPERATION

See Figure 5-1 for functional diagram pertaining to these
descriptions:

1. The power-supply section (not shown) converts line power
to appropriate voltages for circuit operation.

2. The analog-to-digital converter section accepts signals
from the pH sensor (GLI 5-wire Differential Technique
sensor or combination electrode) and from a temperature
sensor (300 ohm thermistor or 1000 ohm platinum RID).
This section converts these analog pH and temperature
signals to digital signals for use by the microprocessor.

I

INTERFACE

Control, and jumpcr are listed in iTALICS.

FIGURE 5-1 Instrument Operations Block Diagram

Rev. 7-j93 -47. Model 692P
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3. Using the pH and temperature signals, the microprocessor
computes the temperature compensated pH value. The
microprocessor also performs the various control algo-
rithms, updates the liquid crystal display, monitors the
keypad and other configuration switches and controls the
loop current. The user-entered calibration and configura-
tion values are retained in a battery backed-up memory.

4. The liquid crystal display indicates the process-related
values (pH, temperature, my, and 4-20 mA current output
value) along with a variety of annunciators to indicate the
status of the transmitter. The display also indicates setup
variable values, error messages and diagnostic informa-
tion.

5. The keypad and configuration switches are continuously
monitored by the microprocessor. Based on the status of
these inputs, the microprocessor immediately initiates the
appropriate action.

6. The 4-20 mA analog output is controlled by the micropro-
cessor. The output value is sent through an optical isolator
for isolation and then to the digital-to-analog converter
section. The analog output is isolated from the input.

Model 692P -48 Rev. 7-193
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PART SiX SER VICE AND MAINTENANCE, /
fl% t:,; X&JC <4.

SECTION 1-GENERAL
I

1.1 Inspecting Sensor If a measurement problem exists and the sensor cable is
Cable suspected, inspect it for physical damage. If interconnect cable

is used, disconnect cable at the sensor and instrument, and
check wires for internal shorts with an ohmmeter.

1.2 Checking System Depending on the application, system calibration should be
Periodically performed periodically to maintain measurement accuracy.

Frequent checks are suggested until operating experience can
determine the optimum time between checks that provides
acceptable measurement results.

SECTION 2-TROUBLESHOOTING

2.1 System Diagnostic Improper operation is signaled by a flashing ERROR indicator
Error Messages while the display alternates between a measured value and

one of the following error messages:

Table F — SYSTEM DIAGNOSTIC ERROR MESSAGES/MEANINGS

Error Message Meaning

'Err 1' pH Input IS out-of-range ('pH' flashes).

Err 2 Temperature input is out-of-range

('°C'_or "°F"_flashes).

'Err 3 pH and temperature input is out-of-range
(pH_and 't' or °P flashes).

"Err 4 J Memory loss (default values are in use).

sIn the absence of a valid temperature input (Err 2"), the pH
reading will be based on 25°C.

These error messages are only displayed in the measurement
mode. During a configuration or calibration procedure, an error

message is not displayed. Upon completing the procedure, an
error message will be displayed if the condition has not been
corrected.

NOTE: When an "Err 4" message appears, all user-entered
values are lost and replaced by factory-set default
values (see Tables B, C and 0). The TMErr 4" message
can be cleared by pressing the ENTER/CANCEL
HOLD key. Correct the condition that caused the mem-
ory loss (see Table G). The instrument must then be
recalibrated (Part Three, Section 6) and reconfigured.

ev. 7-193 .49. Model 692P
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2.2 Resetting Instrument Unusual conditions such as lightning (or high voltage power
To Factory-Default surges), excessive electrical Interference, or electrostatic dis-
Values charge could alter the instrument's memory, causing false error

messages or garbled data to be displayed. To correct this and
restore normal operation, the instrument must be reset. This
procedure replaces all user-entered values with factory-default
values. Therefore, note your setup values in Table B before
resetting the instrument.

1. With display in pH measuring mode, press EXAM/CAN-
CEL key to place display In 'examination" mode.

2. Press NEXT key until display indicates 'SLOPE". Then
press NEXT key once more to display '0000" (identifier for
security lock feature).

NOTE: If security lock feature is in use (LOCK status
indicator is lit), it must be disabledatthis time. Use
t and a keys to make display indicate the un-
lock code "1234" and then press ENTER key.

3. With security lock feature disabled, use t and a keys
to make display indicate the reset code '5678"

4. Press ENTER key to enter reset code (display alternately
flashes 'ERROR" and 'Err 4" with a measured value).

5. Press ENTER key once more to clear the 'ERROR" and
'Err 4" message (only measured value is now displayed).

6. Recalibrate the instrument and enter noted setup values.

2.3 Isolating The Problem A few simple checks can determine if the measuring system
(sensor and instrument) is functioning properly. This section is
intended to isolate the problem to a particular element of the
system. If the conditions for each part of this section are met,
the system is verified to be operating properly. If not, Table C
at the end of this section lists common symptoms and causes
to aid in identifying problems.

Checking 1. Verify that power is reaching appropriate instrument termi-
Electrical nals.

Connections 2. Push ribbon-cable connector halves together as tightly as
possible.

Checking 1. Disconnect sensor or combination electrode wires from the
The Instrument instrument. Simulate the pH and temperature inputs by

connecting:

A. A 1%, 1/4 watt, 301 ohm resistor across the yellow and
black terminals on TB2 (Figure 3-2).

Model 692P 50. Rev. 7-193
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B. A jumper across the green and red terminals on TB2.

C. Ajumperacrossthegreen and blackterminalsonTB2.

2. II a GLI 5-wire Differential Technique sensor was used,
make sure the following switches are at these settings. If
a combination electrode was used, place these switches
to these settings:

Control Setting

SWITCH 3 (Figure 3-2) DIFF (offfright) position
TEMP. COMP. switch THERM position

(Figure 3-2)

3. In the pH measurement mode, the display should indicate
approximately "7 pH".

4. Press DISP VAR key once to display temperature. The
readout should be approximately "25°C" or S77O

5. Remove jumper from green and red terminals on TB2. In
its place, connect a millivolt generator (+) lead to red
terminal and (—) lead to green terminal and provide 175 my
DC.

6. Press DISP VAR key three times to return display to pH
measurement mode. The readout should be approxi-
mately "4 pH".

If these checks are accomplished, the instrument is oper-
ating properly, but the sensor or interconnect cable (if
used) may be defective. Proceed with step 7. If these
readings cannot be attained, the instrument is probably
defective.

7. Remove the 301 ohm resistor and millivolt generator from
TB2. Reconnect the sensor directly to the instrument
(purposely excluding interconnect cable, if used). For a
combination electrode, place switches in appropriate po-
sitions (refer to Part Two, Section 3.2). Calibrate the instru-
ment for pH using the conventional two-point method
described in Part Three, Section 6.3.

If calibration is accomplished, the instrument and sensor
are operating properly. If the system cannot be properly
calibrated, the sensor is probably defective.

8. If interconnect cable is used and step 7 determines that
the instrument and sensor operate properly, the intercon-
nect cable is probably defective.
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Table G — TROUBLESHOOTING COMMON PROBLEMS

Symptom Typical Causes

Display is completely blank. 1. Power is not present or connected.

2. Ribbon cable plug from display module assembly is not properly
connected into power-supply board assembly.

Display shows Err 1" message and
flashing pH" indicator,

pH input signal is out of range (pH sensor may be defective or
sensor cable may be shorted or open).

Display shows Err 2" message and
flashing "°C" or °F indicator,

Temperature input signal is out of range (temperature sensor may
be defective or sensor cable may be shorted or open).

Display shows Err 3" message and
flashing pH" and "V" or ? indicators,

The pH and temperature input signals are out of range (pH and
temperature sensors may be defective or sensor cables may be
shorted or open).

Display shows "Err 4" message.

j________________________________

1. Memory backup battery is detective. Replace battery.

2. BATTERY jumper (Fig. 3-2) is missing or in OFF position. Refer to
note in Part Six, Section 2.1.

The output value remains fixed when the
process value is known to be changing.

Output hold feature is temporarily holding the output. Simultaneously
press CANCEL HOLD and OUTPUT keys to cancel hold feature.

Valid setup variable values cannot
be entered.

Instrument is in lock" mode. Enter unlock code to unlock instrument
(Part Three. Section 8.2).

2.4 Customer Assistance Should service, parts or assistance in troubleshooting or repair
be required, please contact your CLI representative or the CLI
Customer Service Department:

Great Lakes Instruments, Inc. Telephone: 414/355-3601
8855 North 55th Street Telefax: 414/355-8346
Milwaukee, Wisconsin 53223

— SERVICE HOURS —

Eastern Central Mountain Pacific
I Std. Time Std.Time Std. Time Std. Time

Monday
through

Thursday

9:00a.m.
to

5:30 p.m.

8:00a.m.
to

4:30 p.m.

7:00a.m.
to

3:30 p.m.

6:00a.m.
to

2:30 p.m.

Friday
9:00 a.m.

to
2:00 p.m.

8:00 a.m.
to

1:00p.m.

7:00 a.m.
to

12:00p.m.

6:00 a.m.
to

11:00a.m.

When ordering spare or replacement board assemblies, be
sure to use the complete assembly part number.

All instruments or board assemblies returned for repair, freight
prepaid, should also include the following informatiort

1. A clearly written description of the malfunction.

2. Name of person to contact and the phone number where
they can be reached.

Model 692P -52- Rev. 7-193
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3. Proper return address for shipping instrument(s) back.

Include preferred shipping method (UPS, Federal Ex-
press, etc.) if applicable.

4. A purchase order if instrument(s) or board assemblies are
out of warranty to cover costs of repair.

NOTE: If the instrument or board assemblies are damaged
during return shipment as a result of inadequate pack-
aging, the customer assumes responsibility for repair
costs. It is recommended to use the original GLI ship-
ping carton or an equivalent. Also, GLI will not accept
instruments returned for repair or replacement unless
they are thoroughly cleaned and all process material
is removed.

Rev g3 53 Modet692P
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:AND,ACCESSORLEST,1

Description Part Number

Spare Parts Program Jumpers (7 per package) ... . 670X4A1 140

Backup Battery, 3 V lithium 99X3A1 073

Display Module Assembly
(3 boards—includes LCD and door
assembly with keyboard overlay) 692M401 110

Liquid Crystal Display 99X6Q1 094

DoorAssemblyw/Keyboard Overlay .. . 1000M4G1181

Enclosure w/Potted Terminal Board .. . 1000M4G1178

Terminal Compartment Cover
(Includes 4 captive fasteners and
Model 692 label—specify for pH) 1 000M4G1 184

Accessories Optional Input Board (allows
transmitter to be retrofitted for
use with conventional combination
electrode) 692M401105

Optional Pipe-mount Kit 1000M403065

ModeIG92P .54. Rev 7-193
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Technology For Solutions
CLI
Intcrnsinnal

Data Sheet LRE/299

Supersedes LCP and Epoxy

Encapsulated Differential pH and ORP Sensors
(left to right: available in LCP, epoxy, and Ryton body materials)

Common Features

• Differential Electrode
Measurement Technique.
This field-proven technique uses three
electrodes instead of the two normally
used in conventional pH sensors
Process and reference electrodes
measure the pH differentially with
respect to a third ground electrode.
The end result is unsurpassed
measurement accuracy. reduced

referencejunction potential, and
elimination of sensor ground oops.

These sensors provide greater
reliability, resulting in less downtime
and maintenance. For complete details
on the Differential Sensor technology.
request GLI Technical Bulletin TB-P5.
For general pH measurement
information, ask for our Technical
Handbook on pH.

• Complete Encapsulation.
Complete encapsulated construction
protects the sensor's built-in
electronics from moisture and

humidity problems, extending the
working life of the sensor.

• Built-in Preamp or Two-wire
Transmitter.
The built-in preamp produces a strong
signal, enabling you to locate the
analyzer up to 3000 ft. (914 m)

from the sensor An optional built-in
two-wire transmitter is available for
applications requiring a 4-20 mA
sensor signal. This option requires that
the indicating instrument of the

measuring system be capable of
providing 24 VDC to power the
sensor, and have adjustment means to
calibrate for zero offset and span.

• Versatile Mounting Styles.
Threads are provided on both ends of
the convertible mounting style sensor
for either mounting into a pipe tee or
attaching to the end of a pipe for
immersion. The convertible style
enables you to consolidate inventory,
and thereby reduce associated costs. A
union-mount style sensor and mounting
tee are also available to conveniently
install and remove the sensor for in-line
service. (See pages 4 and 5 for
mounting hardware assemblies offered
in a variety of materials.)

LCP Sensor

• Chemically-resistant LCP (liquid
crystal polymer) Body.
The exceptional chemical resistance
and mechanical strength of the LCP
sensor body makes it ideal for most
applications These sensors can be
used in aggressive process

solutions such as acids, bases,

alcohols, hydrocarbons, aromatics,
chlorinated hydrocarbons, esters,
ketones, and most other chemicals.

• Low Heat Distortion.
LCP sensors are physically stable and
will not expand or contract when
subjected to the heating and cooling
cycles of a process Furthermore,
these sensors may be installed in metal
fittings without fear of leakage, a
common problem when dissimilar
materials are threaded together.

Ryton Sensor

• Excellent, Strong Base
Chemical Compatibility.
The Ryton sensor is best suited for
measuring strong base solutions of
more than 12 pH at elevated
temperatures. It can also be used in
acidic solutions, but is not
recommended when aromatic

hydrocarbons are present.

Epoxy Sensor

• General Purpose Usage.
The epoxy-bodied sensor is ideal for
measuring water, wastewater, and

other relatively non.aggressive
aqueous solutions in which epoxy is an
acceptable wetted material.

Q.

I
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Specifications

-5°C (23°F) to 95°C
-5°C (23°F) to 95°C
-5°C (23°F) to 95°C
See grapha bekw for specific GLI sensor arid mounting hardware combinations

100
-s 90
ji 80
a 70
U60

50
40
30
206-

Ni LCP or Ryton-encapsulated sensor that is mounted in a plastic flow-through tee has a higher pressure rating at maximum temperature than

wtien is mounted in a union tee The temperature rating is increased to 95°C at 100 ps when the sensor is nnnited in a stainless steel flow-

through or union tee, or a stainless steel cross

The maximum operating temperature rating for epoxy-encapsulated sensors when used with PVC mounting hardware is 60°C at Sops' or 50°C

at 100 psi When CPVC hardware is used, the rating increases to 65°C at 100 psi 'Mien used with a stainless steel tee or cross, the rating is 65°C

at 75 psi or 50°C at 100 psi

Maximum Flaw Rate lOft (3m)persecond

Measuring Range
LCP and Ryton Sensors

Epoxy Sensor

pH Sensors

LCP (liquid crystal polymer) body and salt bridge
with PVDF (or ceramC jirctcti, glass process
electrode, titarum ground electrode, and Won
0-ring process seals Uricin-niount style sensor
also has LCP adapter pH sensor wth optional
antimony process electrode has stainless steel

ground electrode

Epoxy body, LCP and PVDF (or ceramic) salt

bridge, glass process electrode. titanum ground
electrode, and RN sealant Uniori-riurit stle
sensor also has Won O-nng process seals

Rytci body arid salt brdge with PVDF (or

ceraniic)pxtion. glass process electrode,
titanium ground electrode, and Viton 0-ring
process seals lJnei-niount style satsor also has

Ryton adapter. pH sensor with optional antimony
process electrode has stainless steel ground

electrode

pH (see Note 1)

ORP Sensors

LCP (liquid crystal polymer) body and salt bridge
with PVDF (or ceramic) junction, glass arid

platinum (or glass and lc process electrode,
titanium ground electrode, and RN sealant
Union-mount style sensor also has LCP adapter

arid Won 0-nng process seS

Epoxy body. LCP and PVDF (or ceramic) salt

bridge, glass and platinum (or glass and gokl)
process electrode, titanium grani electrode, and
RN sealant Union-mount style saor also has

Won 0-rr process seals

Ryton body and salt bridge with PVDF (or

ceramic) junction, glass aid platirun (or glass arid
golcU process electrode, titanium qcxnl
electrode. and RN sealant Unicwi-nnsit style
sensor also has Rytai adapter and Viton 0-ring

process seals

-2000 to +2030 my (see Note 2)
-2000 to +2000 my (see Note 2)

PressurWremperaflire Limits
Sensor Only (no hardware)

LCP Sensor

RytonSeor.
Epoxy Sensor

Sensor With Hardware'

lx
Do

70

Do

40

10

0

LCP and Rytrin Sensor/Plastic Mounting Hardware Ratin Epoxy Sensor/Plastic Mounting Hardware Ratings

t

A-

I I I i ii
04045 30 35 60 65 70 75 Do $5 ID IS

iaennt c
50 55 60 65

TEMPERATLIP 'C

Wetted Materials LCP Sensor

Epoxy Setor...

Page 2
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Specifications (continued)

pH Sensors 01W Sensors

Lessthan000spl-1 LessthanosmV

Stability . 003 pH per 24 hours, non-cumulative 2 my per 24 hours, non-cumulative

OutputSpan 095rmperpHtirnt lGmAperl000mV
(only with 2-wire transmitter)

Output Offset 12 mA occurs at 7 OpH. pH -500 to ÷500 my range

(only w/2-wire transmitter) (see Note 3) 12 mA occurs at Cmv. mV

Otol000mVrange
l2mAoccursatsoomV,

Load at 20 mA . 450 ohms 450 ohms

(only with 2-wire transzmtteii

Maxrnim Transrrasson Distance
Sensor with Preamplifier - 3000 ft (914 m) 3000 ft (914 m)
Sensor with 2-wire Transmitter limited only by wire resistare and power supply Limited only by wire resistance and power supply

voltage voltage
Sensor Cable (standard)

Sensor with Preamplifier ... S conductor (,pkis shield), lOft. (3m) long S conductor (plus shield), loft (3m) long
Sensor with 2-wire Transmitter 2 conductor (Misted pair), 10 ft (3 m) long 2 conductor (Misted pair); 10 ft (3m) long

NOTES:

1 Most pH app'ications fall in the 25-125 pH range General purpose pH glass electrodes perform well in this range For pH applications
below 4 or above 10 pH, GLI recommends using an LCP-bodied pH sensor Some industrial applications require acoirate measurement and
control below 2 or above 12 pH In these cases, please contact GLI for further details

Repeatability and speed of response of a pH sensor with an optional anumor' process electrode is not as good as a sensor with a gbss
process electrode Mtnuiy electrodes are only linear between 3 and 8 pH, and should only be ordered when process conditions, such as
the presence of hydrofluoric acjd, dictate their use

2 For ORP applications where zoic, cyanide, cadmium, or nickel are present, spec' the optional gold electrode instead of the standard

platinum electrode.

3 A pH sensor with a built-in two-wire transmitter provides a non-isolated and urtalibrated 4-20 mA output The indicating instrument of the
measuring system must be able to provide 24 VDC to power this sensor, and have adjustment means to calibrate for zero offset and span

Page 3



Ordering Information

TYPE OF MEASUREMENT
20 ORP. 5-wire (with budt-in preamplifier)
24 OIP, 2-wire (with built-in two-wire transmitter providing 4-20 mA output)

60 pH. 5-wire (with built-in preamplier)
64 pH, 2-wire (with built-in two-wire transmitter providir 4-20 mA outpl)

MOUNTING STYLE (each style has integr lOftJ3 mlcng cable)
2 Ccnvestble (inriersion or flo'w-throi4l mcuit - see Note A below)
5 Union-ntuit For LCP and Rjton (indudes adapter, but requires special 2-inch threaded tee)

For Epocy (ruwes 1-1/2 inch tricn tee)

BODY MATERIAL

Epoxy
Ryton (for elevated temperatures in h91 pH applications)
LCP fliqud crystal polynw)

ELECTRODE MATERIAL
P0 Gs(cnlyforpH—genaalpurpose)
P1 Antimony (only for pH — only available for LCP and Ryton sensors)

RO Platinum(onlyforoRp-seeNoteB)
Ri CokJ(cffiforORP-seeNoteB)

NOTES: A. VThai immeron mounting a convertible style sensor, it is reconrnended to order an LCP protector 60A2F1 278 or Ryton
protector 60A2F1278-300 The protector, shown in Figure 1 on page 5, threads onto the end of the sensor

B. For solutions containing zinc, cyanide, cadmium, or nickel, specify the gold electrode for best measurement results

Accessories (order separately):

• Interconnect Cables:

1W1OSS -- This cable is for use with only 5-wire sensors Specify
required length in whole feet

1W0980 --This cable is for use with only 2-wire sensors Specify
required length in whole feet

• Union Adapters:

60G9753-101 -- Spare LCP adapter includes two Viton 0-rings

and a retain nng

60G9753-301 -- Spare Ryton adapter includes to Vitcn 0-rings and

a retaiiing ring

• pH Buffers (in resealable 1-pint plastic bottles):

3A0421 -- pH 7 Buffer
3A0422 -- pH 4 Buffer
3A0942 -- pH 10 Buffer

• Self-contained Air Blast Cleaning Systems:

1 000A3335-002 -- For 115 VAC operation
1 000A3335-003 -- For 230 VAC operation

Each system above includes the washer head with 25 ft (7 6 m) long
tubing for air delivery, a quick-disconnect tube fitting, and a
compressor housed in a NEMA 4X enclosure

• AirlWater Blast Cleaning Washer Head

10A3335-001 -- ncludes 1/4-inch barb fitting (see drawing on

page 7), only for immeron applications with user-supplied air or
water wash system

Salt Bridges for CLI Differential Sensors

The doublejunction salt bridge on the standard cell of all CU
Differential Teclrique sensors is field-replaceable, and irdudes

appropnate 0-ring(s) Salt bridges are shipped in specified quantities
ii a salt solution Please specify the deswed quantity by substituting
the corresponding Quantity Code for the "XXX" portion of the salt

bndge part number

Salt Bridge Usage Guide

Pan Number

(XXX = Qty
Code)

Use With These
CLI Differential

Sensors

Salt Bridge Materials

Body

Ryton

Outer Junction

60-9764-000-XXX Ryton only Kynar

6o-9764-010-XXX Ryton only Ryton Ceramic

60-9765-000-XXX LCP and Epoxy LCP Kynar

60-9165-010-XXX LCP and Epoxy LCP Ceramic

NOTE: Each salt bridge has a ceramic innerjunction and Viton 0-
ring, and contains binary fill solution

Salt Bridge Quantity Code

Quantity Code
1

2

3

001
002
003

5

10
50

005
010
050

• Standard Cell Solution for CLI Differential Sensors

25M1A1001 -115-- Use this pH 7 solution to replace the solution in
the standard cell chamber when replacing the salt bridge The
solution is provided in a resealable 500 ml bottle

685 288
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Ordering Information (continued)

Sensor Mounting Hardware

6S5. 289

FIGURE 1 Immersion Mounting

(LCP sensor pictured)

Part Number Description
MH474B PVC pipe (1 inch diameter by 4 ftJi 2 m Ionoj &

coupIir with PVC pi-mount -box
MH4343 CPVC pipe (1 inch diameter by 4 ft/i 2 m long)

& caipIir with PVC pi-mount -box
60A2F1 278 LCP protector (ordered separatePy)

60A211278-300 Ryton Protector (ordered saratey)

NOTE: Hardware does not irdede the sensor or intercti&t cable
which must be ordered separat&y

Part Number Description
MH578N9A PVC 2 inch sial tee aid aluminum I-box
MHS38N9A CPVC 2 inch spenal tee aid aluminum j-box

MHS1 BN9A 316 SS 2 rrh iaI tee and aluminum -box

NOTE: Hardware does not urkde the sensor or 'nterccnat cable
which must be ordered separately

FIGURE 2 Flow-through Mounting

Part Number I Description
MH376 PVC 1-1/2 inch tee arid aluminum -box

MH336 CPVC 1-1/2 inch tee and aluminum -box

MH316N 316 SS 1-1/2 inch tee and aluminum I-box

MH346X 316 SS 1-1/2 inch cross and aluminum i-box

NOTE: Hardware does not initde the sensor or interccnt cable
which must be ordered separately

FIGURE 4 Union Mounting -- Epoxy Sensor

Part Number Description
MH576 PVC 1-1/2 inch tee with unon and akjmnim j-bo
MH536 CPVC 1-1/2 inch teewith woi and akiminumj-

box

NOTE: Hardware does not include the sensor or interccnlect cable
vA-ith must be ordered separately

(LCP sensor pictured)

FIGURE 3 Union Mounting -- LCP and Ryton Sensor

(Ryton union-mount sensor pictured)

(Epoxy union-mount sensor pictured)
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Engineering Specification

I
LCP Sensor

I

1

2.

The pH or ORP sensor shall be of

Differential Electrode Technique design
which uses two electrodes to compare the
process value to a stable internal reference

standard buffer solution The standard
electrode shall have non-flowing and fouling

resistant characteristics

The sensor shall have a hex-shaped body to
facilitate mounting, and shall be constructed

of liquid crystal polymer for exceptional
chemical resistance and mechanical strength
This material shall enable the sensor to be

3

4

installed in metal fittings without leakage

usually caused by heating and cooling cycles
when dissimilar materials are threaded

together

The sensor's built-in electronics shall be

completely encapsulated to protect them
from moisture and humidity

The sensor shall have a built-in preamplifier
to enable the signal to be transmitted up to
3000 ft (914 m) with standard cabling, or a
built-in two-wire transmitter that provides a

5

6

7

non-isolated and uncalibrated 4-20 mA

output
The sensor signal shall be automatically

temperature compensated by an integral
temperature sensor

The sensor shall include a metal ground

electrode to eliminate ground loop currents
in the measuring electrodes.

The sensor shall be CLI International. Inc
Model 6XXOP-senes for pH measurement or
2XXBR-series for ORP measurement

I
Ryton Sensor

1

2

The pH or ORP sensor shall be of

Differential Electrode Technique design
which uses two electrodes to compare the
process value to a stable internal reference
standard buffer solution The standard
electrode shall have non-flowing and fouling

resistant characteristics

The sensor shall have a hex-shaped body to
facilitate mounting. and shall be constructed
of Ryton for exceptional chemical resistance
and mechanical strength This material shall
enable the sensor to be installed in metal

3

4

fittings without leakage usually caused by
heating and cooling cycles when dissimilar
materials are threaded together

The sensor's built-in electronics shall be

completely encapsulated to protect them
from moisture and humidity

The sensor shall have a built-in preamplifier
to enable the signal to be transmitted up to
3000 ft (914 m) with standard cabling, or a
built-in two-wire transmitter that provides a

5

6

7

non-isolated and uncalibrated 4-20 mA

output
The sensor signal shall be automatically

temperature compensated by an integral
temperature sensor

The sensor shall include a metal ground

electrode to eliminate ground loop currents
in the measuring electrodes

The sensor shall be CLI International, Inc
Model 6XX2P-series for pH measurement or
2XX2R-series for ORP measurement

I
Epoxy Sensor I

The pH or ORP sensor shall be of

Differential Electrode Technique design
which uses two electrodes to compare the
process value to a stable internal reference

standard buffer solution The standard
electrode shall have non-flowing and fouling
resistant characteristics.

2 The sensor shall be constructed of epoxy

3 The sensors built-in electronics shall be

completely encapsulated to protect them
from moisture and humidity

4 The sensor shall have a built-in preamplifier
to enable the signal to be transmitted up to
3000 ft (914 m) with standard cabling, or a
built-in two-wire transmitter that provides a
non-isolated and uncalibrated 4-20 mA

output

5 Thesensor signal shall be automatically

temperature compensated by an integral
temperature sensor

6. The sensor shall include a metal ground
electrode to eliminate ground loop currents
in the measuring electrodes

7. The sensor shall be CLI International. Inc
Model 6XX1P-senes for pH measurement or

2XX1 R-series for ORP measurement



Dimensions

685 291

LCP and Ryton Sensors
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WARRANTY/REPLACEMENT PLAN

Great Lakes Instruments, Inc. will replace—free-—any
sensor wnich fails within 1 year from the date of shipment
(excluding failure due to physical breakage or misapplica-
tion of the sensor as determined by CLI). The date code.
shown as a prefix in the sensor's serial number, identifies
the month and year of shipment. If a CLI sensor fails for
any reason—including physical damage—within 30
months, we will provide a replacement sensor at a sub-
stantially reduced price. CLI limits the warranty to
replacement of the defective sensor which must be re-
turned to the factory. freight prepaid, for examination. The
sensor must be thoroughly cleaned and the process
chemicals removed before it will be accepted for replace-
ment or repair. CL! shall not be liable for any
consequential damages, whether to person or property,
caused by a defective sensor.

¶.CP pH sensors - 2 - Rev 4-295
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PART ECINTROOucON: :ç; QI.,

SECTION 1 - GENERAL INFORMATION

1.1 Description
Electronics The liquid crystal polymer-encapsulated pH sensor has ei-

ther an integral preamplifier (identified by its 5-wire cable)
or two-wire transmitter (identified by its 2-wire cable) which
provides a 4-20 mA output. Both sensor types also have an
integral temperature-sensitive resistor to automatically
compensate pH measurements for temperature variations.

Mounting Styles The LCP-encapsulated pH sensor is available in two mounting
styles. The "convertible" mounting style sensor has a distinc-
tive hex-shaped body for easy installation and is threaded at
both ends. This style enables the sensor to be threaded onto
the end of a pipe for submersion applications or mounted into
a standard 1-1/2 inch NPT pipe tee for flow-thru applications.
The union-mount" style sensor has a union adapter and re-
quires a special 2-inch threaded mounting tee for installation.

1.2 Operating 1. The output of the 2-wire type sensor is non-isolated
Precautions and uncalibrated. Consequently, the measuring sys-

tern's indicating instrument must be able to provide 24
VDC where low is isolated from earth ground to power
the sensor and have adjustment means to calibrate for
offset and span. Refer to the calibration procedure in
the instrument instruction manual for details.

2. The process electrode at the tip of the sensor is glass
which can easily break. Do not subject it to impact or
other mechanical abuse.

Caution: A broken glass electrode can cause seri-
ous cuts if not handled carefully.

3. pH sensors with glass electrodes must not be used in hy-
drotluoric acid which dissolves the glass. A sensor with an
antimony electrode is recommended in this case.

4. Before placing the sensor into operation, remove the pro-
tective plastic caps to expose the process electrode and
hex-shaped "salt bridge". Save caps for future use.

NOTE: if sensor is to be out of solution for more than a
day or two, put a few drops of water in each cap
and replace them on the sensor. This keeps the
pH sensitive glass and salt bridge moist and
avoids slow response when the sensor is put
back into operation. This should be done eve,y
2-4 weeks (depending on environmental con-
ditions) for extended storage.

Rev 4-295 - 3 - LCP pH Sensors
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I5ART ONE - INTRODUCTION SECTION 2- SPECIFICATIONS

SECTION 2 - SPECIFICATIONS

Mm. Temperature -5°C (23°F)

Max. Temperature:
In Flow-Thru Tee PVC: 60°C at 50 psig or 50°C at 100 psig

Steel: 95°C at 100 psig

CPVC: 95°C at 40 psig or 65°C at 100 psig

In Union Tee PVC: 60°C at 40 pSIQ or 40°C at 100 psig
Steel: 95°C at 100 psig
CPVC: 95°C at 30 psig or 60°C at 100 psig

Maximum Pressure:
In Flow-Thru Tee PVC: 100 psig at 50°C or 50 psig at 60°C

Steel- 100 psig at 95°C
CPVC: 100 psig at 65°C or 40 psig at 95°C

In Union Tee PVC: 100 psig at 40°C or 40 psig at 60°C
Steel: 100 psig at 95°C
CPVC. 100 psig at 60°C or 30 psig at 95°C

Plastic Mounting Hardware Ratings

100 ---s

0 404550556065707580859096
TEMPERATURE 'C

Maximum Flow Rate 10 teet per second

NOTE: If possible, flow rate should be
minima! for low conductivity water or
solutions high in suspended solids.

Wetted Materials Liquid crystal polymer body, liquid crystal
polymer and PVDF (or ceramic) salt bridge,
glass process electrode, titanium ground
electrode and RN sealant. Union-mount
style sensor also has liquid crystal polymer
adapter and Viton 0-ring process seals. For
pH sensors with an antimony process elec-
trode, stainless steel replaces the titanium
ground electrode.

- 4 - Rev 4-295
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Measuring Range .0-14 pH -

NOTE: Most pH applications fail in the 2.5 -
12.5 pH range. General purpose pH
glass electrodes perform well in this
range. Some industrial applications
require accurate measurements and
control at pH values below 2 or
above 12. Consult GL.I for details on
these applications.

Repeatability and speed of response for pH
sensors with an antimony process electrode
is not as good as those with a glass process
electrode. Antimony electrodes are only lin-
ear between 3 and 8 pH and should only be
specified when process conditions, such as
the presence of hydrofluoric acid, dictate
their use.

Performance:

Sensitivity Less than 0.005 pH

Stabihty 0.03 pH units per 24 hrs., non-cumulative

For Sensor w/Two-wire Transmitter:

Output Span 0.95 mA per pH

Output Offset 12 mA occurs at 7.0 pH (i-) or (-) 0.88 pH

Load at 20 mA 450 ohms

Sensor Cable:

Sensor w/
Preamplifier 5 conductor (plus shield), lOft. (3m) length
Sensor WI Two-wire
Transmitter 2 conductor (twisted pair), 10 ft. (3 m) length

Transmission Distance:

Sensor wI
Preamplifier 3000 ft. (914 m) maximum

Sensor w/ Two-wire
Transmitter Limited by wire resistance and power supply

voltage

Rev 4-295 - 5 - LP pH Sensors
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PART TWO - INSTALLATION SECTION 1 - LOCATION REQUIREMENTS

La flt. SsJA sit ' a.

SECTION 1 - LOCATION REQUIREMENTS

1. Mount the sensor vertically, electrodes down. If the
sensor must be installed on an angle, it should be at
least 15° above horizontal. Other mounting angles
may cause erratic readings.

2. Use Teflon tape on sensor and mounting hardware
threads to avoid leaks. Do not use pipe sealant.

SECTION 2- MOUNTING

2.1 Submersion The sensor may be submersion
threading it onto the end of a pipe
(Figure 2-1).

1. Screw a 1-1/2 inch x 1 inch
NFl reducer coupling onto
cable end ,of sensor. Route
sensor cable through an ap-
propriate length of 1-inch
mounting pipe. Screw pipe
into reducer coupling.

2. Run sensor cable into unilet
junction box. Screw unilet box
onto mounting pipe.

3. Run interconnect cable into
unilet. Connect sensor and
interconnect cable wires, by
matching colors, to terminal
strip in unilet. Fasten cover
onto unilet.

4. Route interconnect cable to
instrument. If cable is too
long, cut it to proper length to
avoid any interference from
inductive pick-up. It is rec-
ommended to run this cable in
1/2" or larger flexible, metal
conduit for protection against
moisture and mechanical
damage. Flexible conduit

or tank mounted by
of an appropriate length

UN;LET

JUNCTION
F.'

DL)

IPE
1"DIA X 'FT
( 2M) LONG

REDUCER

1—1/2' TO 1

FIGURE 2-1
Submersion Mounting Details

LCP pH Sensors - 6 - Rev 4-295
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must be long enough to allow removal of the sensor from
the process for maintenance and calibration.

NOTE: Do not run this cable in the same conduit with
power or control wiring ("electrical noise" may in-
terfere with sensor signal).

5. Connect interconnect cable wires to instrument in accor-
dance with instrument hook-up instructions.

6. Remove protective plastic caps from sensor and save for
future use. Calibrate system with pH buffers using the
procedure in the instrument instruction manual before
mounting sensor/hardware assembly into the process.

7. Fasten electrode protector onto end of sensor. Mount
sensor/hardware assembly by suitable means. This
completes the submersion installation.

2.2 Flow Thru (Pipe Tee) The sensor may be tee mounted by threading it into a stan-
dard 1-1/2-inch NPT pipe tee (Figure 2-2).

1. Install a standard 1-1/2 inch NPT pipe tee into the proc-
ess line.

2. Electrically connect the sensor directly to the instrument
or indirectly with a junction box and interconnect cable.

A. Direct Hook-Up

a. Route sensor cable to instrument. Use a water-
tight connector, such as a cable feed-thru fitting,
in the instrument's cable entry hole.

b. Connect sensor cable wires to instrument n ac-
cordance with instrument hook-up instructions.

B. Indirect Hookup With Junction Box

a. Mount junction box (with terminal strip) on a flat
surface such that its cover is removable when in-
stalled.

b. Route sensor cable to junction box through a wa-
tertight connector such as a cable feed-thru fitting.

NOTE: Keep terminal strip dry to prevent prob-
lems caused by wet and/or corroded
terminals.

c. Route interconnect cable from junction box to in-
strument. If cable is too long, cut it to proper
length to avoid any interference from inductive
pick-up. It is recommended to run this cable in 1/2
inch or larger metal conduit for protection against
moisture and mechanical damage. Use conduit

Rev 4-295 - 7 - LCP pH Sensors
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hubs where cable enters the junction box and in-
strument enclosure.

NOTE: Do not run this cable in the same conduit
with power or control wiring ("electrical
noise" may interfere with sensor signal).

d. Connect sensor and interconnect cable wires, by
matching colors, to junction box terminal strip.
Fasten cover onto junction box.

e. Connect interconnect cable wires to instrument in
accordance with instrument hook-up instructions.

3. Remove protective plastic caps from sensor and save for
future use. Calibrate system with pH buffers using the
procedure in the instrument instruction manual before
mounting sensor into the process line.

4. Purposely pre-twist the sensor cable by turning the sensor
counterclockwise (left) 4 to 5 turns. Now place sensor into
tee and hand tighten. Use a large crescent or open-end
wrench on the flat sides of the sensor body to carefully
snug the connection to prevent leaks. Do not overtighten!

This completes the pipe tee installation.

SENSOR

87
(22)

685cx1
(173)

(205)

____ t9. 3O,c,

(2') r (°9 >,

FIGURE 2-2 Tee Mounting Details
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2.3 Union The union-mount style sensor is installed by using a special

2-inch threaded mounting tee (Figure 2-3).

1. install the special 2-inch threaded mounting tee into the
process line.

2. Remove retaining ring from top portion of adapter.
3. Place lock ring onto adapter as shown in Figure 2-3

(threads on lock ring toward 0-rings). Slip retaining ring
over top of lock ring to hold it in place.

4. Electrically connect sensor to instrument as described in
Section 2.2, step 2A or 2B.

5. Remove protective plastic caps from sensor and save for
future use. Calibrate system with pH buffers using the
procedure in the instrument instruction manual before
mounting sensor into the process line.

6. Lubricate adapter 0-rings with water to ease sensor in-
sertion into tee and carefully place sensor into special
tee. Hand tighten lock ring onto tee. This completes the
union-mount installation.

ADAPTER w/
Two 0—RINGS

RETAINING RING

LOOK RING

SPECIAL 2"

THREADED TEE

75x 45*f_,1J
(121)or(1 14)

FIGURE 2-3 Union Mounting Details

Rev 4-295 - 9 - LcP pH Sensors

DIM=
(mm)

SENSOR

- w/ PIJ4STIC TEE
*s w/ 55 TEE

A A

682
(1 ) 83

(211)

C

'V



685 302

r ::? C
The sensor operates in principle as if it contained two
"batteries" whose voltages are measured and transmitted by
electronic amplifiers. One battery is formed by the ground
electrode and the glass process electrode. The voltage of
this battery is a function of the solution pH. The other battery
is formed by the same ground electrode and the standard
electrode which contains a pH electrode in a chemical stan-
dard of fixed pH value (see Figure 4-1). The voltage of the
second battery is subtracted from the voltage of the first
battery. The result is a differential pH measurement, the fi-
nal signal being that of a pH electrode in the process
compared to a pH electrode in a chemical standard solution.

A temperature sensitive resistor inside of the sensor auto-
matically compensates the pH measurement for temperature
variations by adjusting the output of the sensor.

-, r:, PART FOUR- SERVICEANDMAINTENANCE -;,

j
SECTION 1 - RECOMMENDED CLEANING PROCEDURE

The sensor must be kept reasonably clean to maintain meas-
urement accuracy. The time period between cleanings (days,
weeks, etc.) is affected by the characteristics of the process
solution and can only be determined by operating experience.
For example, a sensor operating in waste water that contains
oil and/or grease may require more frequent cleaning.

1. Rinse the sensor with clean, warm water.

2. Prepare a mild soap solution. Use warm water and dish-
washing detergent or other non-abrasive soaps that do not
contain lanolin which will coat the glass process electrode.

3. Soak the sensor for 2 to 3 minutes in the soap solution.

4. Using a soft bristle brush, scrub the entire measuring
end of the sensor (glass process electrode, salt bridge
and ground electrode).

CAUTION: Performance can be degraded by
scratching the glass electrode. Do not use a clean-
ing brush that can cause scratches.

Pv 4 2c
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5. Before cleaning with acid, determine if any hazardous re-

action products could form. For example, a sensor used in
a cyanide bath should not be put directly into a strong acid
for cleaning because poisonous cyanide gas could be pro-
duced. Acids are hazardous and appropriate eye protection
and clothing should be worn in accordance with Material
Safety Data Sheet recommendations.

Muriatic or other dilute acids may be used to clean the
sensor. The acid should be as dilute as possible, but yet
strong enough to clean. Experience will help to deter-
mine which acid to use and how dilute it can be. Some
stubborn coatings may require a different cleaning
agent. Contact the factory for assistance in these difficult
cases.

Soak the sensor in dilute acid for no more than 5 min-
utes. Rinse the sensor with clean, warm water and then
place the sensor back into the mild soap solution for 2 to
3 minutes to neutralize the acid.

6. Rinse the sensor in clean, warm water.

7. Calibrate the sensor and instrument with pH buffers
(refer to instrument instruction manual). If calibration
cannot be accomplished, replace the sensor's standard
cell buffer and salt bridge (Part Four, Section 2). If cali-
bration is still not possible, troubleshoot the sensor in
accordance with Part Four, Section 3.

SPECIAL CASE

Sensors which have an antimony (instead of glass) proc-
ess electrode that still cannot be calibrated after normal
cleaning and replacement of the standard cell buffer and
salt bridge may require additional electrode cleaning. The
antimony electrode is brittle and can easily break. Use
care when cleaning it. Very carefully file the tip of the
antimony electrode and lightly scrape its rounded sides to
remove any process coating.

WARNING: ANTIMONY IS TOXIC! CAREFULLY DIS-
POSE ALL FILINGS IN ACCORDANCE WITH FEDERAL,
STATE AND LOCAL REGULATIONS. WHEN FINISHED,
WASH HANDS THOROUGHLY.

Rev. 4-295 - 11 - LOP pH Sensors
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PART FOUR -SERVICE AND MAINTENANCE SECTION 2 - REPLACING STANDARD CELL BUFFER/SALT BRIDGE

f
SECTION 2 - REPLACING STANDARD CELL BUFFER/SALT BRIDGE

I

The sensors standard cell buffer and salt bridge should be
replaced if calibration cannot be accomplished after clean-
ing the sensor. To do so:

1. Hold sensor in upright position and remove the hex—
shaped salt bridge (Figure 4-1) by turning it counter-
clockwise with a 9/16" socket or nut driver to initially
loosen it. Take care not to damage the protruding proc-
ess electrode. Discard the old salt bridge.

2. Replace the standard cell buffer in the chamber of the
standard cell. The buffer may be a solution or a gel.

A. For Solution-Filled Chamber

a. Pour out the
oughly flush
distilled water.

b. Fill standard electrode chamber with fresh stan-
dard cell buffer (GLI p/n 25M1A1001-l15).

B. For Gel-Filled Chamber:

a. Remove aged standard cell buffer using a jet of
water from a "water pik" type device. Thoroughly
flush standard electrode chamber with distilled
water after removing the gel.

b. Place one level bottle cap (1/8 level teaspoon) of
gel powder (GLI p/n 25M8A1002-1O1) into cham-
ber. Then add fresh standard cell buffer (GLI p/n
25M1A1001-1 15). Mix together until a gel consis-
tency is attained. Continue this procedure until

aged standard cell
standard electrode

buffer. Thor-
chamber with

L SThNOARD

SALT
r BRIDGE

-I

POROJ$
JJCTON

GROUND
ELECTRODE

PROCESS
ELCCTROD

SAt.T
SOLUTION

FIGURE 4-1 Sensor Electrode Details
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level of gel is sufficient to contact the salt bridge
when it is installed. To check for proper level, re-
place and remove the salt bridge. A formed
impression of the salt bridge should appear in the
gel surface.

3. Install the new salt bridge (see Part Five for part num-
ber). Inspect 0-ring for imperfections and replace if
necessary. Turn salt bridge clockwise until finger tight.
Then tighten with a 9/16" socket or nut driver
(approximately 1/4 turn). Do not overtighten!

SECTION 3- TROUBLESHOOTING

A few simple measurements can determine if the sensor is
operating properly. A multimeter and two pH buffer solutions
(pH 7 and pH 4 or 10) are required.

Clean the sensor in accordance with Part Four, Section 1. If
the instrument and sensor cannot be calibrated, replace the
standard cell buffer and salt bridge as described in Part
Four, Section 2. If the measuring system still cannot be
calibrated after replacing the standard cell buffer and salt
bridge, perform the appropriate test in this section (3.1 or
3.2) that applies to your sensor type.

3.1 Sensors With 5-Wire 1. Disconnect sensor's red, green, yellow and black wires

Cable (Integral from the instrument (at junction box, if used) and place

Preamplifier) sensor in pH 7 buffer. Before performing steps 2 through
5, allow temperature of sensor and buffer solution to
equalize at approximately 25°C (room temperature).

2. To verify that the sensor's temperature compensator is
operating properly, measure the resistance between the
yellow and black wires. The reading should be between
250 and 350 ohms at approximately 25°C.

3. Reconnect the yellow and black wires.

4. Place multimeter (+) lead on red wire and (-) lead on
green wire. Measure the DC millivolts with the sensor in
pH 7 buffer. This reading is called "offset" and it should
be between (-)50 and (+)50 mV. If it is, the sensor
"offset" is within factory-specified limits. Note the millivolt
value and perform step 5. If not, discontinue this test and
refer to GLI's warranty/replacement plan on page 2 for
details on sensor replacement.

5. Check the sensor "span" by measuring the millivolts with
the sensor in either pH 4 or pH 10 buffer. Keep the milli-
volt meter connected as described in step 4.

Rev 4-295 -13 - LCP pH Sensors



PAT FOUR. SERVICE AND MAINTENANCE SECTION 3-TROUBLESHOOTING

685 306
A. Span Check In pH 4 Buffer

Rinse sensor with water and place in pH 4 buffer.
The "span" reading should be at least (+)160 mV
more than the noted "offset" reading in step 4. Ex-
amples of typical readings are:

"Offset" Reading "Span" Reading
In pH 7 Buffer In pH 4 Buffer

(-)5OmV (+)llOmV
(-)25 mV (+)135 mV

OmV (+)l6OmV
(+)25 mV (+)185 mV
(÷)5O mV (+)210 mV

B. Span Check In pH 10 Buffer

Rinse sensor with water and place in pH 10 buffer.
The "span' reading should be at least (-)160 mV less
than the noted "offset" reading in step 4. Examples of
typical readings are:

"Offset" Reading "Span" Reading
In pH 7 Buffer In PH 10 Buffer

(-)50 mV (-)210 mV
(-)25 mV (-)185 mV

OmV (-)l6OmV
(+)25 mV (-)135 mV
(+)50 mV (-)110 mV

If the "span" reading complies with A or B of this step,
the sensor is within factory-specified limits. If not, refer
to GLI's warranty/replacement plan on page 2 for details
on sensor replacement.

3.2 Sensors With 2-Wire 1. Connect a DC milliammeter in series with the sensor and
Cable (Integral Two- the instrument (or +24 VDC source):
Wire Transmitter) A. Disconnect the sensor's red (÷) wire from instrument

and connect it to milliammeter (+) input.

B. Connect the milliammeter (-) input to instrument's (+)
input terminal.

2. Place sensor in pH 7 buffer. Allow temperature of sensor
and buffer solution to equalize at approximately 25°C
(room temperature). Read and note the mA value. This
reading is called the "offset" and it should be between 11
and 13 mA. If it is, the sensor "offset" is within factory-
specified limits and the sensor "span" should now be

LC * S°nsor 14 ReV 429
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checked using step 3. If not, discontinue this test and
refer to GLI's warranty/replacement plan on page 2 for
details on sensor replacement.

3. Check the sensor "span" by measuring the mA value
with the sensor in either pH 4 or pH 10 buffer. Keep the
milliammeter connected as described in step 1.

A. Span Check in pH 4 buffer

Rinse sensor with water and place in pH 4 buffer.
Allow temperature of sensor and buffer solution to
equaUze at 25°C (room temperature). The "span"
reading should be 2.37 to 3.10 mA lower than the
noted "offset" reading in step 2.

Example: Suppose "offset" reading in pH 7 buffer is
11.50 mA. Then the "span" reading in pH 4 buffer
must be between 8.40 and 9.13 mA to be within fac-
tory-specIfied limits.

B. Span Check In pH 10 buffer

Rinse sensor with water and place in pH 10 buffer.
Allow temperature of sensor and buffer solution to
equalize at 25°C (room temperature). The "span"
reading should be 2.37 to 3.10 mA higher than the
noted "offset" reading in step 2.

Example: Suppose "offset" reading in pH 7 buffer is
11.50 mA. Then the "span" reading in pH 10 buffer
must be between 13.87 and 14.60 mA to be within
factory-specified limits.

If the calculated "span" reading conforms with the limits
in A or B of this step, the sensor is operating properly. If
not, refer to GLI's warranty/replacement plan on page 2
for details on sensor replacement.

Rev 4-295 - 15 - LCP pH Sensors
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PART FOUR - SERVICE AND MAINTENANCE SECTION 3- TROUBLESHOOTING

Should service, pads or assistance in troubleshooting or
repair be required, please contact your GLI representative
or the GLI Customer Service Department:

Great Lakes Instruments, Inc.
9020 West Dean Road
Milwaukee, Wisconsin 53224

—SERVICE HOURS—

replacement parts, be sure to use
pad number.

All sensors returned for repair, freight prepaid, should also
include the following information:

1. A clearly written description of the malfunction.

2. Name of person to contact and the phone number
where they can be reached.

3. Proper return address for shipping sensor(s) back. In-
clude preferred shipping method (UPS, Federal
Express, etc.) if applicable.

4. A purchase order if sensor(s) is out of warranty to cover
costs of repair.

NOTE: If the sensor is damaged during return shipment as
a result of inadequate packaging, the customer as-
sumes responsibility for repair costs. It is
recommended to use the original GLI canon or an
equivalent. Also, GLI will not accept sensors re-
turned for repair or replacement unless they are
thoroughly cleaned and all process material is re-
moved.

LCP DH Sensor Rev 4-295

3.3 Customer Assistance

Telephone: 414/355-3601
Telefax: 414/355-8346

Eastern
Std. Time

Central
Std. Time

Mountain
Std. Time

Pacific
Std. Time

Monday
through

Thursday

8:30 a.m.
to

5:30 p.m

7:30 a.m.
to

4:30 p.m.

6:30 a.m.
to

3:30 p.m.

5:30 a.m.
to

2:30 p.m.

Friday
8:30 a.m.

to
4:00 p.m

7:30 &m.
to

3:00 p.m.

6:30 a.m.
to

2:00 p.m.

5:30 a.m.
to

1:00 p.m.

When ordering spare or
the complete assembly
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j±1 PARtFIvEi-sPAREPARtsaNaAccEssonIEs2n;

Description Part Number

Sensor Accessories Protector (for submersion
applications) 60A2F1 278

Union Adapter Assembly
(includes two Viton 0-rings
and a retaining ring) 60M2G9753-1O1

Replacement Viton 0-rings
(two, for union adapter ass'y) 99X5H 1233

Standard Cell SuppUes Standard Cell Buffer (1 pint) 25M1A1001-115

Gel Powder (for gelling standard
cell buffer, 2 grams) 25M8A1002-1O1

Salt Bridge (includes 0-ring) 6O9765OOO*

Salt Bridge 0-ring 99X5H1261

*Some applications require a special salt bridge
(identified with a different dash number). When order-
ing, specify the complete salt bridge number including
the dash number.

pH Buffers For Calibration pH 7 Buffer (1 pint) 99X3A0421
And Operation Checks pH 4 Buffer (1 pint) 99X3A0422

pH 10 Buffer (1 pint) 99X3A0942

Rev. 4-295 - 17 - LCP pH sensor



685 310

GROUNDWATER TREATMENT SYSTEM

• Air Stripper (Not Available)
• Air Blower
• Air Stripper Sump Pump
• Bag Filter
• Carbon Adsorber (Not Available)
• Sump Pump
• Programmable Logic Controller (PLC)
• Autodialer
• Level Switch (see Flow Equalization System)
• Solenoid Valve (Not Available)
• Photohelic Gauge
• Totalizerfflow Monitor (see Groundwater Recovery System)
• Flow Sensor (see Groundwater Recovery System)
• Pressure Switches
• Flow Switch
• Turbine Flow Meter
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AMETEK RotronTMD

Regenerative Principle

The Impeller blades passing the inlet port draw air
or other gasses Into the blower. The impeller blades
then, by centrifugal action, accelerate the air out-
ward and forward. Here the regeneratIve' principle
takes effect as the air is turned back by the annular
shaped housing to the base of the following blades
where it is again hurled outward. Each "regenera-
tlon Imparts more pressure to the air. When the air
reaches the stripper section at the outlet (the strip-
per Is the part of the blower located between the
inlet and the outlet in which the annulus is reduced
in size to fit closely to the sides and tIps of the
impeller blades) the air is Mstripped from the
impeller and diverted out of the blower. The pres-
sures or vacuums generated by the one or two spin-
ning, non-contacting, oil-free Impellers are equal to

%' those obtained by many larger multi-stage or posi-
tive displacement blowers.

FLOW

Blower Features and Benefits

DR (Domestic Regenerative)
Our IndustrIal DR regeneratIve blowers Include:

• Rugged cast aluminum housing, cover, Impeller
and muffler tower

• Removable cast Iron flanges bolted to a sheet
metal manifold

• TEFC motors on single-ended models, ODP
motors on all double-ended models

• Carbon steel shaft and zinc plated hardware

• Permanently sealed motor bearings for
20,000-25,000 hours life

EN (Environmental Regenerative)
Our explosion-proof EN blowers are designed the
same as the DR blowers, except added features
include:

• Heavy duty cast aluminum manifold

• Our spark resIstant housing, cover, impeller,
muffler tower and manifold are vacuum
Impregnated

• Teflon lip seal in a stainless steel case standard
for leakage containment to 5 cc/mm or less

• Explosion-proof motors standard and available in
a variety of world voltages

• All metal-to-metal surfaces are sealed with RTV
sealant

CP (Chemical Processing
Regenerative)
Our chemical processIng/specIalty gas OP blowers
are designed the same as DR/EN blowers except
added features include:

• Chem-Tough' surface conversion corrosion
resistant treatment for all castings

• Teflon lIp seal in a stainless steel case standard
for leakage containment to 5 cclmln or less

• Chemical duty motors with 303 staInless steel
motor shafts

• Stainless steel hardware throughout

• Nickel plated flanges and muffler retainers

fl AMETEK ROTRON TMD. SAUGERTIES, NY 12477 e mall: lnfoOarnetek.com • Internet: www.rotrontnid.com

ROTATION
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AMETEK RotrontMD

DR 606 & CP 606
Regenerative Blower
FEATURES
• Manufactured In the USA — ISO 9001 compliant
• CE compliant — Declaration of Conformity on file
• Maximum flow. 200 SCFM
• Maximum pressure: 100 IWO
• Maximum vacuum: 6.? Hg (83 MG)
• Standard motor 4.0 HP, TEFC
• Cast aluminum Sower housing, Impeller

& coven cast iron flanges (threaded)
• Ut. & CM approved motor with permanently

sealed bail bearings
• inlet & outlet internal muffling
• Quiet operation within OSKA standards

MOTOR OPTIONS• International voltage & frequency (Hz)
• Chemical dut)ç high efficiency k-wetter duty

or Industry-specific designs
• Various horsepowers for application-specIfic needs

BLOWER OPTIONS• Corrosion resistant surface treatments & sealing options
• Remote drive (motoriess) models
• Slip-on or face flanges for application-specific needs

ACCESSORIES (See Catalog Accessory Section)
• Flowmeters reading in SCFM
• Filters & moisture separators
• Pressure gauges, vacuum gauges & relief valves
• Switches — air flow, pressure, vacuum or temperature
• External mufflers for additional silencing
• Air knives (used on blow-off applications)
• Variable frequency drive package

BLOWER PERFORMANCE AT STANDARD CONDITIONS
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AMETEICRotronTMD

DR 606 & CP 606
Regenerative Blower

2-im P4PSC
THREAD

Sc.!. CAD driwlng snfl*4e upon r.qont.

• CAM CtTOR LOCCION
ONSINGLE PHASE MOTORS

REF.

MODEL L(IN) 1.1MM)

0M505CK72M 17.1 434

DRSOSCKIM 16.7 424

DRSOSCXS5M 17.1 434

0n5061c72M ILl 401

DRIOSKZIM 17.1 434

CPSD5CR72MLR 16.7 424

SPECI}ICA11ONS

MODEL 0R606CK72M DRSO6CK5M DRGO6CK86M 0R606K72M 0R606K58M DR606D72M CPSO6CR72MLR
Part Mc. 038526 038532 038530 038527 038529 080077 038247
Motor Enclosure — Shaft Material TEFC — CS TEFC — CS TEFC — CS TEFC — Cs TEFC — CS TEFC — CS CtiernTEFC—SS

Horsepower 4 4 4 3 Sameac
DRS0SCK72M-

038526
exceptadd
Chemical

Processing
(OP)

features

Insidefronicovar

MMtae' 230/460 230 575 230/460 115/230 208-230/460
PhaseFnencyt Three-6OHz Sina-6OHz Three-6OHz Three-6OHz SlnIe-6OHz Three.6OHz
Irni4ationClass' F F F F F F
NEMA Rated Motor Mips 10.4)5.2 17.4 4.1 7.6/3.8 24.9/12.4 14-12.8m.4
Service Factor tO 1.0 1.0 1.15 1.0 115
Lodced Rotor Ants 94/47 121 80 88/44 194)97 96/48
Max. SlOwerAnips' 11.4/5.7 18 4.56 9.5/4.75 27.8/13.9 11-10/5

RanvnendedNEMAStarter$ize 1/0 2 0 0/0 1.5/1 I/i
ShIpplngWeItt 981b(45kg) 1061b(48kg) 92b(42kg) 96b(44kg) 98Ib(45kg) 981b(4Skg)

I Rotron motors are designed to handle a broad range of world voltages and power supply variations. Our dual voltage 3 phase motors are
factory tested end certified to operate on both: 208-230/416-450 VAC-3 ph-SO Hz and 190-208/380.415 VAO-3 ph-SO Hz. Our dual
voltage I phase motors are factory tested and certified to operate on both: 104-115/208-230 VAC-1 ph-GO Hz and 100-1101200-220
VAC-1 ph-SO Hz. All voltages above can handle a voltage fluctuation. Spedal wound motors can be ordered for voltages outside our
certified range.
Mwdnium operating temperature: Motor winding teniperature (winding rise plus ambIent) should not exceed 140°C for Class F rated motors
or 12C for Class S rated motors. Slower OUtlet air temperature should not exceed 14CC (air temperature rise — Inlet temperature)
Performance curve maximum pressure and suction points are based on a 40°C Inlet and ambient temperature. Consult factory for Inlet or
ambient temperatures above 40°C.

3 Maximum blower amps corresponds to the performance point at which the motor or blower temperature rise with a 40°C Inlet and/or
ambient temperature reaches the maximum operating temperature.

.. finn,

Specmcstcon..utlectte change wIthout nadee. Pleas. censult yew Lce.J Meld Sal.. Engineer for speeltiestlen updates. w

14.79s.O6 OIL
$7t7t2.O

D!4EN$ION&

1Ot.znMtCt5: .fl *
(UNLESS OTHERWISENOTED)

AMETEK ROTRON TMD, SAUGERTIES, NY 12477 S a mall: lnfo@ametek.com e Internet: www.rotrorttmd.com
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Service and Parts Manual
for Blower Model

DR404 - DR606

I. fin PTh

AMETEK
ROTRON TECHNtCAL MOTOQDMSION
REGENERATIVE BLOWER GROUP
SAUQERTIES. NtW YORK 12477 -
TEL (914) 246-3401 FM. (914) 246-3802

!4S
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WARRANTY, INSTALLATION, MAINTENANCE AND
TROUBLESHOOTING INSTRUCTIONS
seas AMETEk
ROTRON TECHNICAL MOTOR DIVISION
Industrial Products
75 North Snot, Saugerves. NY 12471 U.S.A.
Telephone: 914-246-3401 Eac 914-246-3802

1. No Fault Policy - AMETEK Rotron OR, EN and HIE regenerative direct drive blowers are
guaranteed for one full year from the date of installation (limited to 18 months from the date of
shipment.) to the original purchaser only. Should the blower fail, regardless of the cause of
failure, we will at our option repair or replace the blower.

2. Standard Policy - AMETEK Rotron Minlspiral, Revafiow, Multiflow, Nautilair, remote drive
blowers, moisture separators, packaged units, CP blowers, Nasty GasW models and special built
(EO) products are guaranteed for one full year from date of shipment for workmanship and
material defect to the original purchaser only. Should the blower fail, we will evaluate the failure. If
failure is determined to be workmanship or material defect related, we wifl at our option repair or
replace the blower.

3. Parts Policy - AMETEK Rotron spare parts and accessories are guaranteed for three months from
date of shipment for workmanship and material defect to the original purchaser only. If failure is
determined to be workmanship or material defect related we will at our.option repair or replace the
part.

Corrective Action - A written report will be provided indicating reason(s) for failure, with suggestions
for corrective action. Subsequent customer failures due to abuse, misuse, misapplication or repeat
offense will not be covered. AMETEK Rotron will then notify you of your options. Any failed unit that
is tampered with by attempting repair or diagnosis will void the warranty, unless authorized by the
factory.

Terms and Conditions - Our warranty covers repairs or replacement of regenerative blowers only,
and will not cover labor for installation, outbound and inbound shipping costs, accessories or other
items not considered integral blower parts. Charges may be incurred on products returned for reasons
other than failures covered by their appropriate warranty. Out-of -warranty product and in warranty
product returned for failures determined to be caused by abuse, misuse, or repeat offense will be
subject to an evaluation charge. Maximum liability will In no case exceed the value of the product
purchased. Damage resulting from mishandling during shipment Is not covered by this warranty. It is
the responsibility of the purchaser to file claims with the carrier. Other terms and conditions of sale are
stated on the back of the order acknowledgement.

Installation Instructions for SL, OR, EN. CP, and HIE Series Blowers

1. Bolt It Down - Any blower must be secured against movement prior to starting or testing to
prevent injury or damage. The blower does not vibrate much more than a standard electnc motor.

2 FIltration - All blowers should be filtered prior to starting. Care must be taken so that no foreign
material enters the blower. If foreign material does enter the blower, it could cause internal
damage or may exit at extremely high velocity.

ReviSed 09/20/99



Should excessive amounts of material pass through the blower, it
and impeller(s) be removed periodicafly and cleaned to avoid
imbalance greatly speeds bearing wear, thus reducing blower life.
void warranty, so contact the factory for cleaning authorization.

3. Support the Piping - The blower flanges and nozzles are designed as connection points only and
are not designed to be support members.

Caution: Plastic piping should not be used on blowers larger than 1 HP that are operating near
their maximum pressure or suction point. Blower housing and nearby piping
temperatures can exceed 200°F. Access by personnel to the blower or nearby piping
should be limited, guarded, or marked, to prevent danger of burns.

4: WirIng - Blowers must be wired and protected/fused In accordance with local and national
electrical codes. All blowers must be grounded to prevent electrical shock. Slo-Blo or time delay
fuses should be used to bypass the first second of start-up amperage.

5. PressureISuctlon Maximums - The maximum pressure and/or suction listed on the model label
should j exceeded. This can be monitored by means of a pressure or suction gage (available
from Rotron), installed in the piping at the blower outlet or inlet. Also, if problems do arise, the
Rotron Field representative will need to know the operating pressure/suction to properly diagnose
the problem.

6. Excess Air - Bleed excess air off. DO NOT throttle to reduce flow. When bleeding off excess air,
the blower draws power and runs cooler.

Note: Remote Drive (Motorless) Blowers - Properly designed and installed guards should be used
on all belts, pulleys, couplings, etc. Observe maximum remote drive speed allowable. Due to the
range of uses, drive guards are the responsibility of the customer or user. Belts should be
tensioned using belt gauge.

Maintenance Procedure

When properly piped, filtered, and applied, lIttle or no routine maintenance is required. Keep
the filter clean. Also, all standard models In the PR, EN, CP, and HIE series have sealed
bearIngs that requIre no maintenance. Bearing should be changed after 15,000 to 20,000
hours, on average. Replacement bearing informatIon Is specified on the chart below.

2 Revised 09/20/99

is suggested that the cover(s)
impeller imbalance. Impeller
Disassembling the blower will

Bearing
Part Number Size

I I

Seal Material Grease Heat Stabilized
510217
510218
510219

205
206
207

I Nye Rhootomp 500
Polyacryllc 30% +1-5% Fill Yes — 325 F

510449
516440
516648
516640
516841
516842
516843
51684.4
516845
516846
516847

Buna N
203
202
307
206
207
208
210
309
310
311

313

Buna N

Shell Dollum "R" 2540% FIll

Shell Dolium "R"
30%+I- 5% FIll :j
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PosslàLE CAUSE

Blower Disassembly:

WARNING: Attempting to repair or diagnose a blower may void Rotron's warranty. It may also
be difficult to successfully disassemble and reassemble the unit.

1) Disconnect the power leads. CAUTION: Be sure the power is disconnected before doing any work
whatsoever on the unit.

2) Remove or separate piping and/or mufflers and filters from the unit.

3) Remove the cover bolts and then the cover. NOTE: Some units are equipped with seals.
mandatory that these seals be replaced once the unit has been opened.

It is

4) Remove the impeller bolt and washers and then remove the impeller. NOTE: Never pry on the
edges of the impeller. Use a puller as necessary.

5) Carefully note the number and location of the shims. Remove and set them aside. NOTE: If the
disassembly was for inspection and cleaning the unit may now be reassembled by reversing the
above steps. II motor servicing or replacement and/or Impeller replacement Is required the same
shims may not be used. It will be necessary to re-shim the impeller according to the procedure
explained under assembly.

3 Revised 09/20/99

our OF WARRANTY REMEDY

o

c
S

X

1. * One phase of power line not connected
2. • One phase of stator winding open
3. Bearings defectIve
4. impeller jammed by foreIgn material
5. Impeller Jammed against housIng or cover

** Capacitor open

i. Connect
2. RewInd or buy new motor
3. change beatings
4. Clean and add filter
5. Adjust
6. Change capacitor

o g,Z
1. • Two phases of power line not connected
2. * Two phases of stator winding open

1. Connect
2. Rewind or buy new motor

,

c0I
1. insufflcientfuse capacity
2. Short circuit

1. Usetlmedeiayfuseofproper
rating

2. Repair

,,
%

1. High or low voltage
2. • Operating in single phase condItion
3. BearIngs defective
4. Impeller rubbing against housing or cover
5. Impeller or air passage clogged by foreign material
6. UnIt operating beyond performance range
7. CapacItor shorted
8. • One phase of stator winding short circuited

1. Check input voltage
2. Check connections
3. Check bearings
4. AdJust
5. Clean and add filter
6. Reduce system pressure/vacuum
7. Change capacitor
8. RewInd or buy new motor

4

1. impeller rubbing against housing or cover
2. impeller or air passages clogged by foreIgn

material
3. Bearings defective

1. Adjust
2. Clean and add filter
3. change bearings

g g
g

I. Leak In piping
2. Piping and air passages clogged
3. Impeller rotation reversed
4. Leak In blower
5. Low voltage

1. Tighten
2. Cieari
3. Check wiring
4. TIghten cover, flange
5. Check input voitage

3 phase units
I phase units
Disassembly and repair of new blowers or motors will void the Rotron warranty. Factory should be contacted
prior to any attempt to field repair an In-warranty unit.
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6) Remove the housing bolts and remove the motor assembly (arbor/.housing on remote drive
models).

7) Arbor disassembly (Applicable on remote drive models only):
a) Slide the bearing retraining sleeve off the shaft at the blower end.
b) Remove the four (4) screws and the bearing retaining plate from the blower end.
c) Lift the shaft assembly far enough out of the arbor to allow removal of the blower end snap

ring.
d) Remove the shaft assembly from the arbor.
e) if necessary, remove the shaft dust seal from the pulley end of the arbor.

Muffler Mate tie! Replacement

1) Remove the manifold cover bolts and them manifold cover.

2) The muffler material can now be removed and replaced if necessary. On blowers with fiberglass
acoustical wrap the tubular retaining screens with the fiberglass matting before sliding the muffler
pads over the screens.

3) Reassemble by reversing the procedure.

NOTE: On DR068 models with tubular mufflers it Is necessary to remove the cover and
impeller accessing the muffler material from the housing cavity.

Blower Reassembly:

1) Place the assembled motor (assembled arbor assembly for remote drive models) against the rear
of the housing and fasten with the bolts and washer.

2) To ensure the impeller is centered within the housing cavity re-shim the impeller according to the
procedure outlined below.

3) If blower had a seal replace the seal with a new one.

4) Place the impeller onto the shaft making sure the shaft key is in place and fasten with the bolt,
washer and spacer as applicable. Torque the impeller bolt per the table below. Once fastened
carefully rotate the impeller to be sure it turns freely.

5) Replace the cover and fasten with bolts.

6) Reconnect the power leads to the motor per the motor nameplate.

Bolt Size Torque

114-20 6.25 +1- 0.25

511648 11.5 +/-0.25

318-16 20.0 +/-0.5

½-13 49.0+1-1

518 —11 90.0+1-2

4 Revised 09/20/99



Impeller Shimming Procedure:

jVARNLNG: This unit may be difficult to shim. Extreme care may be exercised.

Tools Needed:Machinlst's Parallel Bar
Vernier Caliper with depth measuring capability
Feeler gauges or depth gauge

Measure the Following:

Distance from the flange face to the housing (A)
Distance from the flange face to the motor shaft shoulder (B)
Impeller Thickness (C)

685 319

Measurements (A) and (B) are made by laying the parallel bar across the housing flange face and
measuring to the proper points. Each measurement should be made at three points, and the average
of the readings should be used.

Shim Thickness = B — (A+C)/2

After the impeller installation (step #4 above) the impeller/cover clearance can be checked with feeler
gauges, laying the parallel bar across the housing flange face. This clearance should nominally be
(A+C)/2.

Revised 09120/99
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Wiring Diagrams, TEFC and ODP Motots

4

8

685 321

12/I 5/95 Rev -

B. lo7wire
115 VAC

A. lo, 6 wire

115 VAC 23OVAC

i I p line

3') line 2
3

\une
8 —" : i_ line

Interchange leadwires $ & S to reverse rotation

230 VAC

S line

2

2

4

8
4

8
line

Interchange Icadwires S & S to reverse rotation

C. 3w, 9 wire
230 VAC 460 VAC

1 p line
2 • line
3 p line>1ine

:.line 5
46/
Interchange any two line leads to reverse rotation

D. 1w, Emerson 1/8 HP Motor

115 VAC 230 VAC

P1/Blue p line P1/Blue p line

P2/Brown 5/Black

5/Black 3/Orange ii:>3/Orange
2/White

P2/Brown _____ insulate

4/Yellow

Red
— line

4/Yellow
2/White

Red

E. 1w, Spa Duty with Terminal Strips

line

Interchange red & black to reverse rotation

Law 115 VAC

F. 1w, 230 VAC

11kb 230 VAC

Brown — —. B

Single Voltage

G. 30, 575 VAC

White —

Whfte

-line
-line

LI _-
L2

•A

—. B

LI.
L2p_-

I
5

• line

- line

- line

Brown

2 • line

line
3 • line

Interchange (eadwires
5 & S to reverse rotation leads to reverse rotation
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Preliminary Tests

- 685 •321

How to Measure
Use a volt meter, (set to the
proper scale) measure the
voltage at the pump terminal
box or starter

On single-phase units, measure
between power leads LI and t.2
(or LI and N for 115 volt units)
On three-phase units, measure
between.

•Power leads LI and U
• Power leads Il and 1.3
• Power leads U and LI

How to Measure
Use an ammeter, (set on the
proper scale) to measure the
current on each power lead at
the terminal box or starter. See
the motor nameplate for amp
draw information.

Current should be measured
when the pump is operating at
constant discharge pressure.

How to Measure
Turn oft power and disconnect
the supply power leads in the
pump terminal box Using an
ohm or mega ohm meter, set
the scale selector to Rx 1001<
and zero adjust the meter.

Measure and record the
resistance between each of the
terminals and ground

What It Means
When the motor is under load, the
voltage should be within of
the nameplate voltage. Larger
voltagevariation maycause winding
damage.

Large variations in the voltage
indicate a poor electrical supply and
the pump should not be operated
until these variations have been
corrected

lithevoltage constantly remains high
orlow, the motorshould be changed
tome correct supply voltage.
What It Means
If the amp draw exceeds the listed
service factor amps (SEA) or If the
current imbalance Is greater than
5%betweeneach leg onthree-phase
units, check the following.

1. Burned contacts on motor
starter.

2. Loose terminals in starter or
terminal box or possible wire
defect.

3. Too high or too low supply
voltage.

4. Motor windings are shorted or
grounded Checkwindingand
insulation resistances.

5. Pump is damaged causing a
motor overload

What It Means
Motors of all HP, voltage, phase and
cycle duties have the same value of
insulation resistance Resistance
values for new motors must exceed
1,000.000 ohms If they do not.
motor should be repaired or
replaced.

Troubleshooting

WARNING
WHEN WORKING WITh ELECTRICAL CIRCUITS, USE CAUTION TO AVOID
ELECTRICAL SHOCK. IT IS RECOMMENDED ThAT RUBBER GLOVES AND

BOOTS BE WORN, AND METAL TERMINAL BOXES AND MOTORS ME
GROUNDED BEFORE ANY WORK IS DONE.

FOR YOUR PROTECTION, ALWAYS DISCONNECT ThE PUMP FROM ITS
-- POWER SOURCE BEFORE HANDUNG.

Supply
Voltage

Current
Measurement

Insulation
Resistance

Page 12



B85 32

froubleshooting

Diagnosing Specific Problems
Problem Possible Cause Aeme'

The pump does 1. No power at motor. Check tor voltage at motor terninai box. If no
not run voltage at motor, check feeder panel for

tripped circu its and reset circuit.

2. Fuses are blown or Turnoff power and remove fuses. Check for
circuit breakers are continuity with ohmmeter. Replace blown
tripped, fuses or reset circuit breaker. If new fuses

blow or circuit breaker trips, the electrical
stafladon, motorand wires must bechecked.

3. Motor starter overloads Check for voltage on line and load side of
are burned or have starter. Replace burned heaters or reset
tripped out. Inspect starter for other damage. If heater

tnps again, check the supply voltage and
starter holding coil.

4. Starter does not Energizecontrolcircuitandcheckforvoltage
energize. atthe holding coil. If novoltage, check control

circuitfuses. If voltage, check holding coil for
shorts. Replace bad coil.

5. Defective controls. Check all safety and pressure swttches for
operation. lnspectcontactsin control devices.
Replace worn or defective parts or controls.

6. Motor is defective. Turn off power and disconnect wiring
Measure the lead to lead resistances with
ohmmeter (RX-1). Measure lead to ground
values with ohmmeter (RX.loOK). Record
measured values. If an open or grounded
winding is found, remove motor and repair or
replace.

7. Defective capacitor. Turn off power and discharge capacitor.
(Single-phase motors) Check with ohmmeter (RX.1 OOPQ. When the

meter is connected to the capacitor, the
needle should jump towards 0 ohms and
slowly drift back to infinity (00). Replace if
defective.

6. Pump is bound. Turn off power and manually rotate pump
shaft. If shaft does not rotate easily, check
coupling setting and adjust as necessary. It
shaft rotation is still tight, remove pump and
inspect. Disassemble and repair

The pump runs 1. Wrong rotation Checkwinngforproperconnections. CorTect
but at reduced winng.
capacity or does
not deliver water 2 ?ump is not pnmed or Tumpumpoff.closeisolationvafve(s),remove

is airbound. pnming plug. Check fluid level. Refill the
pump, replace plug and start the pump.
long suction lines must be filled before
starting the pump.

3 Strainers, check or foot Remove strainer, screen orvalve and inspect.
valves are clogged Clean and replace. Repnme pump

Page 13



Series C
Low-Maintenance Multi-Stage

Centrifugal Pumps

Installation and
Operating Instructions

GRUNDFOSZ
L,aders in Pump Techno(ogy

685 326

Please leave these instructions with the pump for future reference.



All electrical work should be performed by a qualified electrician in accordance with
the latest edition ot the National Electrical Code, local codes and regulations.

Shock Hazard
A faulty motor or wiring can cause electrical shock that could be fatal, whether
touched directJy or conducted through standing water. For this reason, proper
grounding of the pump to the power supply's grounding terminal is required for safe
installation and operation.

In all installations, the above-ground metal plumbing should be connected to the
power supply ground as described in Article 250-80 of the National Electrical Code.

:Pj,e-histajlitjon Checklist
1. Confirm You Have the Right Pump

Read the pump nameplate to make sure it is the one you ordered.

C A N 4- 20/ 1 G

Centrifugal Pump

N= Au parts in contact with
water are 316 stainless steel

Nominal Flow Rate in m3/br
(Multiply by 5 to get 6PM)

#01 stagesx 10

# of impeuers (only used if pump has
fewer impellers than chambers)

6= Stainless steel ANSI flange
U= Cast iron contact with water

2. Check the Condition of the Pump
Theshipping carton your pump came in is specially designed around your pump
during production to prevent damage. As a precaution, it should remain
in the carton until you are ready to install it. At that point, look at the pump and
examine it for any damage that may have occurred dunng shipping Examine
any other parts of the shipment as well for any visible damage.

The position of the coupling (that connects the pump shaft to the motor
shaft) Is set at factory specIfications. No adjustment Is required.

Page 2

685 327

Electrical Work



Pre-Installation Checklist
3. Verify Electrical Requirements

Verification of the electrical supply should be made to be certain the voltage,
phase and frequency match that of the pump motor. The proper operating
voltage and other electrical information can be found on the motor nameplate.
These motors are designed to run on of the nameplate-rated voltage.
For dual-voltage motors, the motor should be internally connected to operate
on the voltage closest to the 10% rating, i.e., a 208 voltage motor wired per the
208 volt connection diagram. Winng connection diagrams can be found on the
plates attached to the motor. It voltage variations are larger than do
not operate the pump.

4. Is the Application Correct for This Pump?
Compare the pump's nameplate data or its performance curve with the
application in which you plan to install it. Will it perform the way you want it to
perform? Also, make sure the application falls within the following limits:

Designed to oumo...

CR Hot and chilled water, boiler feed, condensate return, glycols
and solar thermal fluids.

CRN Deionized, demineralized and distilled water. Brackish water
and other liquids unsuitable for contact with iron or copper
alloys (Consult manufacturer for specific liquid compatibilities)

Maximum Operation Conditions

Maxium Fluid Temperature (all models). 5° to 250°F
(.15° to 121°C)

All motors are designed for continuous duty in 104°F (40°C) ambient.
For higher ambient temperature conditions consult Grundfos.

Maximum Working Pressures
(The following pressures are given for fluids at 250°F. Consult Grundfos

for other working condtions.)

Pump Type Models Max PSII (Bars)
CR2/CRN2 20 to 100 230/(16)

120to180 3001(20)
CR4/CRN4 20/1 to 100 230/(1 6)

120 to 160/14 3001(20)
CR8/CRN8 20/1 to 80 230/06)

lOG to 160 3301(23)
CR1 6/CRNI6 30/2 to 80 230/(16)

100 to 120 3301(23)
CR3O/CRN3O 10 to 50 230/(16)

8016 to 110/10 3651(25)
CR6O/CRN6O 20 to 50 230106)

60 to 60 330/(23)
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685 323



Installation Procedures
Select Pump Location
The pump should be located in a dry, well-ventilated area which is not subject to
freezing or extreme variation in temperature. Care must be taKen to ensure the pump
is mounted at least 6 inches (150 mm) clear of any obstruction or hot surfaces. The
motor requires an adequate air supply to prevent overheating and should not be
totally enclosed. For open systems requiring suction lift the pump should be located
as dose to the water source as possible to reduce piping losses.

Foundation
Concrete or similar foundation
material should be used to
provide a secure, stable
mounting base for the pump. ________
Bolt hole center line dimensions
for the various pump types are
given in Figure 1. Secure the ________
pump to the foundation using all
four bolts and shim pump base
to assure the pump is vertical
and all four pads on the base are
properly supported.

Pipework
Suction Pipe
The suction pipe should be
adequately sized and run as
straight and short as possible to

685 329

CR2-CR4
CRN2-CRII4

5".

Figure 1
Boft Hole Centers
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lOW—.—.
—

flGE
(4)'!'.. HOLESVn

CR30 II 09-110/10
CR0030 1103-ItO/li

Keep friction losses

CR6O.CRu460

Suction Lift

to a minimum Avoid using unnecessary fittings,
valves or accessory items. Butterfly or gate valves
should only be used in the suction line when it is
necessary to isolate a pump because of a flooded
suction condition. This would occur if the water
source is above the pump. See Figures 2 and 3.

Flooded Suction

Fig. 2

Ouflerlly
Valve

Check
Valve
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Installation Procedures
Minimum Suction Pipe Sizes
The following recommended suction pipe sizes are the smallest sizes which should be
used with any specific Senes C pump type. The suction pipe size should be verified
with each installation to ensure good pipe practices are being observed and excess
friction losses are not encountered.

Nominal diameter sch 40 pipe
Nominal diameter sch 40 pipe
Nominal diameter sch 40 pipe
Diameter sch 40 pipe is preferable but 2 112 pipe may be
used if the pumping rate is less than 88 GPM (20 M3Ihr)
Nominal diameter sch 40 pipe

Discharge Piping
It is suggested that a check valve and isolation valve be installed in the discharge pipe.
Pipe, valves and fittings should be at least the same diameter as the discharge pipe
or sized in accordance with good piping practices to reduce excessive fluid velocities
and pipe friction losses Pipe, valves and fittings must have a pressure rating
equal to or greater than the maximum system pressure. Before the pump is
installed it is recommended that the discharge piping be pressure checked to at least
the maximum pressure the pump is capable of generating or as required by codes or
local regulations.

Whenever possible, avoid high pressure loss fittings, such as elbows or branch tees
directly on either side of the pump. The piping should be adequately supported to
reduce thermal and mechanical stresses on the pump. Good installation practice
recommends the system be thoroughly cleaned and flushed of all foreign materials
and sediment prior to pump installation. Furthermore, the pump should never be
installed at the lowest point of the system due to the natural accumulation of dirt and
sediment. If there is excessive sediment or suspended particles present, it is advised
a strainer or filter be used.

PLEASE NOTE:
THE CR(N) PUMPS ARE SHIPPED WITH PLUGGED SUCTION AND

DISCHARGE. THE PLUGS MUST BE REMOVED BEFORE ThE FINAL PIPE
FLANGE TO PUMP CONNECTIONS ARE MADE.

Acceptable By-Pass Piping Arrangements

By.Pass Line

Outlet

Nipple
Orthce

Inlet

Bypass

Page .5

CR2
CR4 1 l/4C
CR8&CR16 2
CR30

CR60 4

A bypass or pressure relief valve should be installed in the discharge pipe if there
is any possibility the pump may operate against a closed valve in the discharge
line. Flow through ________________________________________________
the pump is
required to ensure
adequate cooling
and lubrication of
the pump is
maintained. See
Table A on the
next page for
minimum flow
rates.

—
Inlet

By-Pass Line

Outlet



Installation Procedures
TABLE A. MINIMUM PUMPING RATES:

Pumo TVDe Mm. flow Rates
CR2ICRN2ICRN2G 1.2 6PM (0.25 M'/HR)
CR4/CRN4/CRN46 3.0 6PM (0.68 M"HR)
CR8/CRN8/CRNB6 5.3 6PM (1.20 M'/HR)
CRI6/CRNI6/CRN16G 8.5 6PM (1.93 M'IHR)
CR3O/CRN3O 13.5 6PM (3.07 M4HR)
CR6OICRN6O 27.0 6PM (6.14 MHR)

For Pump Ends Only (CR 2,4, 8, 16)
Remove shaft seal protectors before installing
motor (see diagram).

WARNING
THE SAFE OPERATION OF THIS PUMP REQUIRES THAT rr BE GROUNDED IN
ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE AND LOCAL GOVERNING
CODES OR REGULATIONS. CONNECT ThE GROUND WIRE TO ThE GROUNDING
SCREW IN ThE TERMINAL. BOX AND THEN TO ThE ACCEPTABLE GROUNDING
POINT.

All electrical work should be performed by a qualified electrician In accordance wIth the
latest edition of the National Electrical Code, local codes and regulations.

Motor
Grundfos Series C Pumps are supplied with heavy4uty 3450 RPM, O.D.P., NEMA C
framemotors selected to our rigid specifications. T.E.F.C. motors are also available.
Motors for other voltages and frequencies are available on a speclal.order basis. II
you are replacing the pumping unit, but using a motor previously used on another
______________________________________ Series C pump, be sure to read

Motor TermInal Box Positions the "Motor Replacement" section

(Top view) on page 10 for proper adjustment
of the coupling height.Discharge* Position of

CR(N)2, CR(N)4 61%
CR(N)8 CR(N)16.

Siandard r - CR(N)3O, CR(N)60 Tenninal Box
I Standard The motor terminal box can be

9.posn 3oopos
90° steps. To rotate the terminal

Tecmmal Box Tenmoal Box turned to any of four positions in

box,removethe four bolts
securing the motor to the pump:

'3 turn the motor to the desired
Fig. 4 Suction location, replace and securely

tighten the tour bolts See Figure4

Page 6
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Electrical

Field Wiring
Wire sizes should be based on the current carrying properties of a conductor as
required by the latest edition of the National Electncal Code or local regulations.
Direct online (D.O.L) starting is approved due to the extremely fast mn-up time of the
motor and the low moment of inertia of pump and motor. If D.O.L starting is not
acceptable and reduced starting current is required. an auto transformer or resistant
starter should be used. Itis suggested thatafused disconnect be used for each pump
where service and standby pumps are installed.

Motor Protection
1. Single-Phase Motors:

With the exception of 7 t/2 and 10 HP motors which require external protection,
single-phase Series C pumps are equipped with multi-voltage, squirrel-cage
induction motors with built-in thermal protection.

2. Three-Phase Motors:
Series C Pumps with three-phase motors must be used with the proper size and
type of motor-starter to ensure the motor is protected against damage from low
voltage, phase failure, current imbalance and overloads. A properly sized starter
with manual reset and ambient-compensated extra quick trip in all three legs
thould be used. The overload should be sized and ad justed to the full-load current
rating of the motor. Under no circumstances should the overloads be set to
a higher value than the full load current shown on the motor nameplate. ThIs
will voId the warranty. Overloads for auto transformers and resistant starters
should be sized In accordance with the recommendations of the manufacturer.

Operation and Maintenance
Starting the Pump the First Time
Priming
To pnme the pump in a closed system or an
open system where the water source is above
the pump, close the pump isolation valve(s) and
remove the priming plug from the pump head.
See Figure 5A and 58. Gradually open the
isolation valve in the suction line until a steady
stream of airless water runs outthe pnming port.
Replace the plug and securely tighten.
Completely open the isolation valves.

In open systems where the water level is below
the pump inlet, the suction pipe and pump must
be filled and vented of air before starting the
pump. Close the discharge isolation valve and
remove the priming plug. Pour water through
the priming hole until the suction pipe and pump are completely filled with water. If
the suction pipe does not slope downward from the pump toward the water level, the
air must be purged while being filled. Replace the pnming plug and securely tighten.
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the Direction of Rotation
Switch power off.
Check to make sure the pump has
been filled and vented.
Remove the coupling guard and
rotate the pump shaft to be certain ft
tums freely. Replace the coupling
guard.
Verify that the electrical connections
are in accordance with the wiring
diagram on the motor.
Switch the power on and observe
the direction of rotation. When
viewed from the top, the pump ___________________________
should rotate counter-clockwise.
To reverse the direction of rotation, first switch OFF the supply power.
On three-phase motors, interchange any two power leads at the load
side of the starter. On single-phase motors, see connection diagram on
nameplate. Change wiring as required.
Switch on the power and again check for proper motor rotation.

(tREMINDER

L

Do not start the pum
priming or venting t

Never operate the p

Loosen center plug

p before j vent1
to vent pump

he pump.
plug JJump thy.

Starting and Adjusting
Before starting the pump, please check:
1. Pump is primed.
2. Direction of rotation is counter-clockwise when viewed from the top.
3. All piping connections are tight and the pipes are adequately supported.
4. Suction line isolation valve Is completely opened, if a valve has been

installed.
5. For initial starting, the isolation valve In the discharge pipe should be

closed and gradually opened after the pump is tumed on. Opening this
valve too fast may result in some water hammering in the discharge pipe.
Unless used as a flow throttling device, make sure this valve is completely
open.

6. Check and record the voltage and amperage of the motor. Adjust the
motor overloads if required.

7. Check and record operating pressures if pressure gauge have been
installed.

8 Check all controls for proper operation. If pump is controlled by a
pressure switch, check and adjust the cut-in and cut-out pressures If
low-water-level controls are used, be sure the low level switch is properly
adjusted so the pump cannot run if the pump should break suction.

Operating Parameters
Grundlos Series C multi-stage centrifugal pumps installed in accordance with these
instructions and sized for correct performance will operate efficiently and provide
Page 8
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Operation and Maintenance

years of seMce. The pumps are water-lubricated and do not require any external
lubrication or inspection. The motors will require periodic lubncation as noted in the
following Maintenance Section.

Under no circumstances should the pump be operated for any prolonged
periods of time without flow through the pump. This can result in motor and pump
damage due to overheating. A properly sized relief valve should be installed to allow
sufficient water to circulate through the pump to provide adequate cooling and
lubricaton of the pump bearings and seats.

Pump cycling — Pump cycling should be checked to ensure the pump is not starting
more than:

20 times per hour on 1/2 to 5 HP models,
15 times per hour on 11/2 to 15 HP models
10 times per haur on 20 to 30 HP models.

Rapid cycling is a malor cause of premature motorfailure due to increased heat build-
up in the motor, If necessary, adjust controls to reduce the frequency of starts and
stops.

Bailer-feed installations — If the pump is being used as a boiler-feed pump, make
sure the pump is capable of supplying sufficient water throughout its entire
evaporation and pressure ranges. Where modulating control valves are used, a
bypass around the pump must be installed to ensure pump lubrication.

Maintenance
Freeze Protection:
If the pump is installed in an area where freezing could occur, the pump and system
should be drained during freezing temperatures to avoid damage. To drain the pump,
close the isolation valves, remove the priming plug and drain plug at the base of the
pump. Do not replace the plugs until the pump is to be used again. Always replace
the drain plug with the original or exact replacement. 22 nQI replace with a standard
plug. Internal recirculation will occur, reducing the output pressure and flow.

Motor Lubrication
Electric motors are pre-lubricated at the factory and do not require additional
lubrication at start-up. Motors containing sealed bearings do not require additional
lubrication during the first 15,000 hours of operation. Motors with grease fittings
should only be lubricated with a lithium based grease. Do not over grease the
bearings. Over greasing will cause increased bearing heat and can result in bearing!
motor failure.

I Frequency of

Seasonal (inoto is idle I Yearly
I Type of Service Greasing

for more than 6 months) I

II Approved Types of Grease

FSSO Beacon 3 Statics Premium
j Sheli Ooiium R Texaco Regal

I BP-XRB2 Romm Mobdith SCHWa
204 25 HP. ft Ls required

Mobil Grease 2 for304 40 HP motors

I
I

I

I

I
intermillently
continuous I Ouarterty

Procedure — If motor is equipped with Alemite fitting, clean tip of fitting and apply
grease gun. Use ito 2 full strokes on motors in NEMA 215 frame and smaller. Use
2 to 3 strokes on NEMA 254 thru NEMA 365 frame. For initial greasing, be sure grease
comes out grease relief on opposite side of motor from grease fitting. On motors
having drain plugs, remove grease drain plug and operate motor for 20 minutes
before replacing drain plug.

Page 9
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Operation and Maintenance

Regular Checkups
At regular intervals depending on the conditions and time of operation, the following
checks should be made:

1. Pump meets required perlormance and is operating smoothly and
quietly.

2. There are no leaks, particularly at the shaft seal.
3. The motor is not overheating.
4. Remove and clean all strainers or filters in the system.
5. Verify the tripping of the motor overload protection.
6. Check the operation of all controls. Check unit control cycling twice

and adjust it necessary.
7. If the pump is not operated for unusually long periods, the unit

should be maintained in accordance with these instructions. In
addition, if the pump is not drained, the pump shaft should be
manually rotated or run for short periods of time at monthly intervals.

If the pump fails to operate or there is a loss of performance, refer to the trouble
Shooting section on pages 12-15.

Motor Replacement
If the motor is damaged due to bearing failure, burning or electrical failure, the
following instructions detail how to remove the motor for replacement. It must be
emphasized that motors used on Series C pumps are specifically selected to our
rigid specifications Replacement motors must be of the same NEMA C frame
size, should be equipped with the same or better bearings and have the same
service factor. Failure to follow these recommendations may result in premature
motor failure.

Disassembly
1. Remove the coupling guard

screens.
2. Using the proper metnc Allen

wrench, loosen the four cap
screws in the coupling.

3. With the correct size wrench,
loosen and remove the four
bolts which hold the motor to
the pump end.

4. Lift the motor straight up until
the shaft is free from the
coupling.

Assembly
1. Thoroughly clean the surfaces

of the motor and pump end
mountrng flanges. The motor
and shaft must be clean of all
oil/grease and other
contaminants where the
coupling attaches. Set the
motor on the pump end.

2. Place the terminal box in the
desired position by rotating the
motor

Page 10
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Operation and Maintenance

3. Insert the mounting bolts,then diagonally and evenly tighten.
4. Using a larger screwdriver, raise the pump shaft by placing the tip of the

screwdriver under the coupling and carefully elevating the coupling to its
highest point. Note: The shaft can only be raised approximately 0.20
inches (5mm).

5. Now lower the shaft halfway back down the distance you lust raised it
(approximately the thickness of a dime), and retighten the metric cap
screws in the coupling. Be sure to tighten the top and bottom screws on
one side of the coupling and then the other. Torque coupling screws to
the following specifications.

Coupling Mm. Torque
Bolt Size Specifications

M6 10 ft-lbs.
MS 23 ft-lbs.
MW 46ft4bs.

6. Check to see that the gaps between the coupling halves are equal.
Loosen and read just if necessary.

7 Be certain the pump shaft can be rotated by hand If the shaft cannot be
rotated or it binds, disassemble and check for misalignment.

8. Replace the two coupling guard screens.

Parts Lists, Kits, andAccessories

Parts List
For each Series C pump model we offer an extensive Parts Ust and diagram of
parts used in that pump and those we recommend you keep on hand for future
maintenance. In addition, the listings also provide information about our
prepackaged Service Kits of those pump components most likely to exhibit wear
over time, as well as the complete Impeller Stack needed to replace the 'guts' of
each model. These Pasts Lists are available separately from our literature
warehouse or as a set with extensive service Instructions in our Series C ServIce
Manuals (for a small charge).

Spare Parts
For each model Grundfos sells, we offer an extensive list of spare parts for sale.
For a current list of these parts, refer to our: Plumbing & Heating/lndustrial Service
Kits, Tools, and Spare Parts Price List. Form # LSK-SL-002

Prepackaged
impeller stacks -
ready for
immediate
installation

Prepackaged
Flange Kits _____________________

Page 2!
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Preliminary Tests

685 337

How to Measure
Use a volt meter, (set to the
proper scale) measure the
voltage at the pump terminal
box or starter.

On single-phase units, measure
between power leads Li and L2
(or LI and N for 115 volt units)
On three-phase units, measure
between:

• Power leads Li and U
'Power leads U and U
• Power leads (.3 and Li

How to Measure
Use an ammeter, (set on the
proper scale) to measure the
current on each power lead at
the terminal box or starter See
the motor nameplate for amp
draw information.

Current should be measured
when the pump is operating at
constant discharge pressure

How to Measure
Turn off power and disconnect
the supply power leads in the
pump terminal box Using an
ohm or mega ohm meter, set
the scale selector to Ax 100K
and zero adjust the meter.

Measure and record the
resistance between each of the
terminals and ground

What It Means
When the motor is under load, the
voltage should be within of
the nameplate voltage. Larger
voltage variation may cause winding
damage

Large variations in the voltage
indicate a poor electrical supply and
the pump should not be operated
until these variations have been
corrected.

If ttlevoltage constantly remains high
orlow, the motor should be changed
to the correct supply voltage.

What It Means
If the amp draw exceeds the listed
service factor amps (SFA) or if the
current Imbalance Is greater than
5% between each leg on three-phase
units, check the following:

1. Burned contacts on motor
staler.

2. Loose terminals in staler or
terminal box or possible wire
defect.

3. Too high or too low supply
voltage

4. Motor windings are shorted or
grounded. Checkwinding and
insulation resistances.

5. Pump is damaged causing a
motor overload

What It Means
Motors of all HP. voltage, phase and
cycle duties have the same value of
insulation resistance Resistance
values for new motors must exceed
1.000.000 ohms II they do not.
motor should be repaired or
replaced.

Troubleshooting

WARNING
WHEN WORKING WITH ELECTRICAL CIRCUITS, USE CAUTION TO AVOID
ELECTRICAL SHOCK. ITIS RECOMMENDED ThAT RUBBER GLOVES AND

BOOTS BE WORN, AND METAL TERMINAL BOXES AND MOTORS ARE
GROUNDED BEFORE ANY WORK IS DONE.

FOR YOUR PROTECTION, ALWAYS DISCONNECT ThE PUMP FROM ITS
POWER SOURCE BEFORE HANDLING.

Supply
Voltage

Current
Measurement

Insulation
Resistance

Page 12
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'froubleshooting

Diagnosing Specific Problems
Problem Possible Cause Remedy

The pump does 1. No power at motor. Check for voltage at motor teminal box. If no
not run voltage at motor, check feeder panel for

tripped circuits and reset circuit

2. Fuses are blown or Turnoff power and remove fuses. Check for
circuit breakers are continuity with ohmmeter. Replace blown
tripped, fuses or reset circuit breaker. If new fuses

blow or circuit breaker trips, the electncal
hallaUon,motorandwires must bechecked.

3 Motor starter overloads Check for voltage on line and load side of
are burned or have starter. Replace burned heaters or reset
tripped out. Inspect starter for other damage. If heater

trips again, check the supply voltage and
starter holding coil.

4 Starter does not Energize control circuit and checkforvoltage
energize. attheholdingcoil. Ifnovoltage,checkcontrol

circuit fuses If voltage. check holding coilfor
shorts. Replace bad coil

5. Defective controls Check all safety and pressure switches for
operation. lnspectcontactsin control devices.
Replace worn or defective parts or controls.

6. Motor is defective. Turn off power and disconnect wiring
Measure the lead to lead resistances with
ohmmeter (AX-I). Measure lead to ground
values with ohmmeter (RX-100K). Record
measured values. If an open or grounded
winding is found, remove rnotorand repairor
replace.

7. Defective capacitor Turn off power and discharge capacitor.
(Single-phase motors) Check with ohmmeter (AX-I 00K). When the

meter is connected to the capacitor, the
needle should jump towards 0 ohms and
slowly dnft back to infinity (00). Replace if
defective.

8. Pump is bound. Turn off power and manually rotate pump
shaft. If shaft does not rotate easily, check
coupling setting and adjust as necessary If
shaft rotation is still tight, remove pump and
inspect Disassemble and repair

The pump runs 1. Wrong rotation Checkwiringforproperconnections Correct
but at reduced winng.
capacIty or does
not deliver water 2. Pump is not pnmed or Tumpumpoff,closeisolationvatve(s),rernove

is airbound. pnming plug. Check fluid level. Refill the
pump, replace plug and start the pump
Long suction lines must be filled before
starting the pump

3. Strainers, check or foot Remove strainer, screen orvalve and inspect
valves are clogged Clean and replace. Reprime pump
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Troubleshooting
Problem Possible Cause Remedy

The pump runs 4. Suction tilt too large. Install compound pressure gauge at the
but at reduced suction side of the pump. Start pump and
capacity or does compare reading to performance data.
not deliver water Reduoesuctionliftbylowenngpumpincrease

suction line size or removing high friction
loss devices.

5. Suction and/or Pump runs backwards when turned off. Air
discharge piping leaks. In suction pipe. Suction pipe, valves and

fittings must be airtight. Repair any leaks and
retighten all loose fittings.

6. Pump worn. Install pressuregauge. startpump, gradually
close the discharge valve and read pressure
at shutoti. Convert measured pressure (in
PSI) to head (in feet) (Measured PSI x 2 31
ft./PSI = ft.) Refer to the specific
pump curve for shutoff head for that pump
model If head is close to curve, pump is
probably OK. If not, remove pump and
inspect.

7 Pumpimpellerorguide Disassemble and inspect pump
vane is clogged. passageways Remove anyforeign materials

found.

8. Incorrect drain plug If the proper drain plug is replaced with a
installed standard plug. waterwill recirculate internally

Replace with proper plug

Pump cycles too 1. Pressure switch is not Check pressure setting on switch and
much properly adjusted or is operation. Check voltage across closed

defective contacts. Readjust switch or replace if
detective.

2 Level control is not Checksettingandoperation Readjustsetting
properly set or is (refer to level control manufacturers data)
defective. Replace if defective.

3 Insufficient aIr charging Pump air into tank or diaphragm chamber
or leaking tank or Check diaphragm for leak Check tank and
piping. piping for leaks with soap and watersolution

Check air to water volume Repair as
necessary.

4 Tank is too small. Check tank size and airvolume in tank Tank
volume should be approximately 10 gallons
for each gpm of pump capacity. The normal
air volume is 2/3 of the total tank volume at
the pump cut-in pressure Replace tank with
one of correct size

5 Pump is oversized Install pressure gauges on or near pump
suction and discharge ports Stan and run
pump undernorrnal conditions, record gauge
readings Convert PSI to feel (Measured PSI
x 2.31 ft/PSI ______ ft) Refer to the
specific pump curve for thaI model, ensure
that total head is sufficient to limit pump
delivery within its design flow range Throttle
pump discharge flow if necessary

Page 14

685 339



Troubleshooting
problem PossIble Cause Remedy

Fuses blow or i. Low voltage. Check voltage at starter panel and motor. If
circuit breakers voltage vanes more than 10%, contact
or overload power company. Check wire sizing.
relays trip

2. Motor overloads are Cycle pump and measure amperage.
set too low. Increase heater size or adjust trip setting to a

maximum of motor nameplate (lull load)
current

3. Three-phase current is Check current draw on each lead to the
imbalanced. motor. Must be within If not, check

motor and winng. Rotating all leads may
eliminate this problem.

4 Motor is shorted or Turn off power and disconnect wiring.
grounded Measure the lead-to-lead resistance with an

ohmmeter (RX-1), Measure lead-to-ground
values with an ohmmeter (RX-100K) or a
megaohm meter Record values If an open
or grounded winding is found, remove the
motor, repair and/or replace

5 Wiring or connections Check proper wiring and loose terminals
are faulty. Tighten loose terminals Replace damaged

wire.

6 Pump is bound. Turn off power and manually rotate pump
shaft. If shaft does not rotate easily, check
coupling setting and adjust as necessary. If
shaft rotation is still Ught. remove pump and
inspect. Disassemble and repair.

7. Defective capacitor Tum off power and discharge capacitor.
(single-phase motors). Checkwithohmmeter(RX-lOOIg. Whenthe

meter is connected to the capacitor, the
needle should jump towards 0 ohms and
slowly drift back to infinity (00). Replace if
defective.

8. Motor overloads at Use a thermometer to check the ambient
higher ambient temperature near the overloads and motor
temperature than Record these values. ltambienttemperature
motor, at motor is lowerthan atoverloads, especially

where temperature at overloads is above
104°F (40°C), ambient-compensated heaters
should replace standard heaters.

Page 15
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GRUNDFOs[j?]
GRUNOFOS Pumps Corporation. 2555 Clovis Avenue Clovis, CA 93612

Impeller Stack Kit

Dismantling
and

Reassembly

CR2 MCR4

n
(We recommend installing a Shaft Seal & Gasket kit along with this kit.)



Grab the shaft and Iiftthe impeller stack off the
pump If it is stuck, a light blow with a rubber
hammer may be needed to jolt the stack free
The bottom intermediate chamber may

emain iii the suction/discharge chamber

GRUNDFOS't%i

Using a wrench, remove the motor bolts
holding the pump and motortogether. Lift the
motor off the pump.

-y

342

SERtES C
CR2-CR4

DISMANTLING

'1

-

a
Using an alien wrench, remove the alien
swews in the coupling and remove the two
coupling halves Remove the shaft pin from
the shaft.

i0

Loosen the staybolt nuts diagonally and re-
move them and the washers. Use a light,
upward blow with a rubber hammer to loosen
the pump head

fl-I
[ove the lower seal nng (104), upper seal I Pry up and remove the top guide vane or
driver (111) with O-nng (107). seal spnng I (on CR4 only) the top plate . If it does not

I (10B).andthelowersealdrlver(112)fromthe lift off easily, a light blow with a rubber
shaft. hammer may first be needed to jolt it loose

_________________________________
\fom_the impeller stack

C.

I

Th\

It

4

FI-

Co

If it has not already been removed, use a
screwdriver to pry the bottom intermediate
chamber off the suction/discharge cham-
ber and remove the 0-ring

L;the outer sleeve off the pump and remove
the gasket from the base
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"Leaders in Pump Technology"
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GRUNDFOS Pumps Corporation 2555 CloviS Avenue • Clovis, CA 93612
Regional Centers: Allentown, PA • Atlanta. GA• Chicago, IL

Clovis, CA • Dallas, TX • Seatve, WA
Phone: (800) 333-1366 • Faic (800) 333-1363
Canada: Mississauga, Ontano • MexIco: Apodaca, N L

LCP-lt-OO3 I Rev 5/95L PRINTED IN U.S.A

Products manufactured by (GRUNDFOS) GRUNDFOS PUMPS CORPORATiON are
warranted to the original user only to be free of defects in material and workmanship
toe a period 0118 months from date of Installation, but not more than 24 months from
date of manufacture. GRUNDFOS liability under this warranty shall be limited to
repairing or replacing at GRUNDFOS' option, without chai'ge. F.O.B. GRUNDFOS
factory or authonzed service station, any product of GRLJNDFOS' manufacture
GRUNOFOS will not be liable tar any costs of removal, installation. transportation, or
any other charges which may ailse In connection with a warranty claim. Products which
are sold but not manufactured by GRUNOFOS are subject to the warranty provided by
the manufacturer of said products and not by GRUNDEOS' warranty. GRUNDEOS will
not be liable fordasnage orwearto products caused by abnormal operating conditions,
accident, abuse, misuse, unauthorized alteration or repair, or it the product was not
installed inaccordancewithGRuNDfOS'pnnts installationafldoperating instructions.

To obtain service under this warranty, the defective product must be returned to the
distnbutor or dealer of GRIJNDFOS' products from which it was purchased together
with proof of purchase and installation date, failure date, and supporting installation
data. Unless otherwise provided, the distnbutor or dealer will contact GRUNDFOS or
an authorized service station far instructions. Any defective product to be returned to
GRUNDFOS ora seivicestation mustbe sentfreight prepaid: documentatiOnsupPorting
the warranty claim and/or a Return Matenal Authorization must be included if so
instructed

GRUNDFOS WILL NOT SE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES, LOSSES, DR EXPENSES ARISING FROM INSTALLATION, USE, OR
ANY OTHER CAUSES. ThERE ARE NO EXPRESS OR IMPLIED WARRANTIES,
INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
WHICH EXTEND BEYOND ThOSE WARRANTIES DESCRIBED OR REFERRED TO
ABOVE.

Somejurisdictions do not allowthe exclusion or limitation of incidental orconsequential
damages andsornejurisdictions do not allow limitations on howlong implied warranties
may last. Therefore, the above limitations or exclusions may not apply to you. This
warranty gives you specific legal rights and you may also have other rights which vary
from junsthction to jurisdiction.
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0

REASSEMBLY

ooJ j

3

0-RING TYPE

REFER TO THE DIAGRAM AND
COMPLETE THESE STEPS:

(a) Fit the lower seal dnver (112) onto the shaft, making
sure the bottom teeth engage with those of the shaft seal
spacer(61) Fit the seal spring (108). and upper seal dnver
(ill) onto the shaft

(b) Moisten the 0-ring (107) with warm, soapy water, fit it
onto the shaft and press it down against the upper seal
dnver(1 Ii) Make sure it is not damaged as it passes over
the shaft pin hole

Lubncate the 0-ring withwarTn,soapywater
and carefully push it over the collar of the
circulation hole in the bottom intermediate
chamber.

____ F
Position the outer sleeve gasket in the re-
cess of the suctionidischarge chamber.

(c) Press the upper seal driver dawn against the spring,
making sure the drivers engage properly

(d) Fit the lower seal nng (104) - shiny side up - over the
upper seat dnver (ill) so the taps of the seal nng engage
with the dnver.
If the pump will not be put back into service immediately.
the shiny side (top) of the Lower Seal Ring (pos 104)
should be lubricated with a very small amount of silicon oil
to prevent the seal from sucking during storage

BELLOWS TYPE SHAFT SEAL
(a) Moisten the rubber bellows (105) with warm soapy
water Slide the seal onto the shaft, until itcomesin contact
with the shaft seal spacer already on the shaft

r
Fit the secondary seal (1 OSa) around the stationary

seal face Moisten with warm soapy water and push the
seat—in the motor stool Make sure the shiny side is
pointing down to mate up against the rotating beltows

THE MECHANICAL SEAL ASSEMBLY

-II _____
Taking care not to disturb the O-nng. fit the
bottom intermediate chamber in the suction!
discharge chamber. Press it down so the
circulation hole of the intermediate chamber
is exactly above the circulation hole of the

\,uctionJ discharge chamber.

0-Ring Typ.
Pumps

Mariutactured
After

February igag

0
BELLOWS
Type Seal

1-10 Stages only

(102)
0-ring

Secondary
Seal

C (103)
Upper

Seal Ring

(105A)('
Secondary _______
Seat _______

(104)
Lower

Seal Ring

(107)
0-nag

(105)

it(111)
Upper
Seal
Driver

Fit the outer sleeve over the impeller stack
and press the top guide vane or top plate
(50b for CR4 only) into place on the top
intermediate chamber

(105)
Seal

Spring

Clean the recessed areas in the motor stool
that will hold the seal nng and outer sleeve
gasket. Lubncate them with an FDA-
approved lubricant. With the ends pointing
down, fit the corrugated spring into its
recessed area.

rfl
\

(112)
Lower
Seal
Driver



CRUNDFosLii

• Raise the coupling
higher, as far. t it will
go

• Lower It halfway back
down (Vs the distance
you just raised It)

—. Tighten screws
M6...10 ft lbs (13 Nm)
M8...23 ft lbs (31 Nm)

685 345
SERIES C REASSEMBLY

Si I
Moisten the 0-ting (102)with soapy water, fit
it onto the upper seal nng (103), and fit both
snugly into the recess area in the motor stool
(0-ring end first). NE VIA strike the sealface
with any hard object.Gently wipe the seal
'._jace clean (no solvents .

Fit the outer sleeve gasket (37) into its
recessed area in the motor stool. Press the
shaft seal assembly (on the shaft) down a
few times to make sure the drivers are still

pgaged -J

Fit the motor stool over The stayb&ts. Make
sure the pnming plug points in the direction
youwish.As you lowerthe rnotorstool, make
sure the outer sleeve gasket does not catch
onto the guide vanes.

-N

L
Replace the staybolt washers and nuts
(sorayed first with food machinery oil) and
tighten diagonally 0

Diagonalto 30 ft lbs (40 Nm) tightening

- ® Dl (overhead view)

.4

Fit the motor onto the motor stool Replace
the screws and tighten diagonally to 10 ft lbs
(13 Nm) for IJNC 31 bolts and to 23 ft lbs
(31 Nm) for UNC 112' bolts

Oiagonai tightening (overhead view)

I-
is) SETTING THE COUPLING HEIGHT

-d
Note the clearance
below the Coupling

Fit the two coupling halves and hand tighten
the alien screws into the coupung. Check to
make sure the gaps on either side of the
couphng are even Spray the allen screws

th food machinery oil

With a suewdnver ri one hand and alien wrench in the other, raise the coupling (with the saewdrrwer) as high as
itwill go (at least 2 nun higher) Make sure the shaft is moving up and down with the coupiing (there will be a lithe
bit orpiay before the shaft moves). Lowerthe coupling halfway back down the distance you Just raised it. Tighten
the alien screws two and two (one side at a time) Check to make sure the gaps on either side are even Check
your work by turning the coupling(it should rotate freely) If the shaft is very tight or wont rotate at all, you have a
problem (missing spacer, wrong parts, etc)

Spnng the two coupling guards back into place THE PUMP IS NOW COMPLETELY ASSEMBLED.

LCR.5TK24
4 PINTEU IN USAI
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CR(N) 2
CR(N) 4

Shaft Seal

Wellenabdichtung
Garniture mécanique
Tenuta meccanica
Cierre mecánico

Empanque
Asafdichtlng
Axeitätning
Akselltiiviste

AkseittningyLJIcL
tTcyavonolnan

685 346

Service Kits
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Now you can have the quality, performance convenience, serviceability ar-id versatilityof an fridus-

trial bag tiller at a price lower than a cartridge filters The key is using spun metal technology to

fabricate the filter housing Spun metal technology allows wer paris, lower assembly labor, and

lower material requirements br lower total manufacturing and shipping costs

With only two major parts (the housing and filter bag), the LP series bag litter has tewer joints than

other low-cost bag filters That means eliminating pockets and crevices where contamination can

accumulate, making cleaning much easier

Operating limits
Maximum tine pressure 100 psi (7 kg/cm')'
Maximum Ciflerentral piesaure 100 psid

(7 kg/cm')
Maximum temperatures

(continuous Ooeration)
Media

Polypropylene. . . 180°F (82°C)
Bonded Polyester ... 220°F (iO4t)
Nylon 275°F3Z'C)
Polyester ,. 300°F (149°C)
316SS Wire Mesh Inlay

grid PerinMlpd Strainer
Basket 450'F (232°C)

Ciastomers (seals/gaskets)
BunaN 220°F(104'C)
While Neoprene . 22rF (10r'c)
Nordel' (EFT) ... 300°F (149'C)
Nigh-l'ertiperaturc

Vitorr ... 400°F (20cC)
Silicone 450°F (232t)

'if opora(uig pressures can exc.ed ThIS I/intl
a QrvSSure4QIielang device muss be ,nslatlad
Tradenroik of £ I flrjPrMt 00 Iverncxas w)d
Ca°npany

• Optiona/ cquipmon/ Wet! rnnuni hardware,
lois leqg&d floor sland

Flow vs. ditterentlal pressure
O.ll.r.n11a1 Prent,e, kgknf

007 0.14 021 O.2a 0.35 0.42 049
2O ioEO

260

240

200

Ian

160

g 140
a 120

100

so

60

'0
20

0

084

908

833

757

651

6043

5

S7B a

103

227

151

76

0
70 I 2 3 4 'S 6

OiIi.r.nh,$i Prt'sSUrq, psi

Itiese cut yea dcv board oil Flow of r!P.lr walci ci
a rninirnunl in/Cl pressure of 25 psi (1 75 kg/cm')
Diftercnti.l pr.stire will increase orrepondirigly
Wan iricreasod solids loading For more viscous
Iiquid ew t reran/ions oF 10 rnicn)n Or f,ne
dillo'ent,ai pressure will bc n,oher

lnlet/

Outlet

Diameter

.Dimensions
Shipping Weight
(Approximate)

A s c
3Q4

Stainless

Carbon
Steel

1'
(25 mm)

36° REF
qie mm)

22W
(572 mm)

SW 0 0
(220 mm)

50 lb
(22.7 kg)

55 lb
(24.9 kg)

1W
(38mm)

36' REF
(918 mm)

22W
(572 mm)

8W 0 D.
(220 mm)

50 lb
(22.7 kg)

55 lb
(249 kg)

2'

(50 mm)
36 RF
(918 mm)

22W
(572 mm)

8%' 0.0
(220mm)

50 lb
(2?.f kg)

55 lb
(249kg)



OWNER'S MANUAL

Submersible Utility Pumps
Series FPOS1 300X, IPOS1 600X, FPOS1 250X

NOTICE D'UTILISATION
Pompes utilité submersibles
Serie FPOS1300X, FPOS1600X, FPOS125OX

MANUAL DEL USUARIO

Bombas sumergibles de uso general
Serie FPOS1 300X, FPOS1 600X, FPOS1 250X

Installation/Operation/Parts
For further operating, installation,
or maintenance assistance:

Call 1-800-365-6832

Installation/FonctionnementJPièces

Pour plus de renseignements
concernant i'utilisation,
l'installation ou l'entretien,

Composer le 1 (800) 365-6832

Instalacion/Operación/Piezas
Para mayor información sobre el
funcionamiento, instalacion o
manrenimiento de ía bomba:

Liame al 1-800-365-6832

Español Paginas 6-7

PRINTED IN USA FP258 (Rev gfrig6I

Ro
Sta-Rite Industries/a WICOR company

P.O. Box 342, Delavan, WI 53115

685 358

Series FPOS I 300XIFPOS I 600X Series FPOSI2SOX

English Pages 2-3 Français Pages 4-5
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ENGLiSH

DESCRIPTION
The submersible pump is designed for water removal in home appli-
cations Pump can be used for sump service and dewatering Unit is
constructed of hi-impact corrosion resistant plastic. Screened inlet
prevents large solids from entering pump.

SPECIFICATIONS
Power supply required I ISV, 60HZ.
Motor duty Continuous*
Uquid Temp Range Max. 77°F (25°C)
Operation Position Vertical
Circuit Requirement 15 Amp
Operating Depth Beginning mm 1/2°
(water level) Ending max .3/16'
Discharge NPT (25 mm)
* For model FPOS125OX, maintain minimum water level of 4'
(1 27mm) for continuous use to prevent overheating

PERFORMANCE

NOTICE: This unit is not designed for applications involving salt
water or bnnel Prevent unit from freezingi

GENERAL SAFETY INFORMATION
Electrically powered sump pumps normally give many years of trou-
ble4ree service when correctly installed, maintained, and used
However, unusual circumstances (interruption of power to the pump,
dirtfdebns in the sump, flooding that exceeds the pump's capacity,
electrical or mechanical failure in the pump, etc.) may prevent your
pump from functioning normally. To prevent possible water oamage
due to flooding, consult your retailer about a secondary AC sump
pump, a DC backup sump pump, and/or a high water alarm, See the
"Troubleshooting Chart' in this manual for information about common
,sump pump problems and remedies. For more information, see your
retailer or call Flotec customer service at 1-800-365-6832.
1. Know the pump application, limitations, and potential hazards.

AWARNING j Do not use In explosive atmospheres. Pump
water only wIth this pump. FaIlure to follow this warning can
result In personal injury and/or property damage.

CAUTiON Risk of flooding. if a flexible discharge hose Is
used, make sure pump is secured In sump to prevent movement
Failure to secure pump may allow pump movement switch Inter'
terance and prevent pump from startIng or stopping.

2 Make certain power source conforms to requirements of your
equipment.

3. Disconnert power before servicing
4 Release all pressure wiUm system before servicing any component
5. Drain all water from system before servicing
6 Secure discharge line before starting pump An unsecured dis-

charge line will whip, possibly causing personal injury and/or
property damage

7 Check hoses for weak or worn condition before each use, mak-
ing certain all connections are secure

8 Periodically inspect pump and system components Keep sump,
pump and system free of debris and foreign objects Perform
routine maintenance as required

9. Provide means of pressure relief on pumps whose discharge line
can be shut-off or obstructed

10 Personat Safety
a Wear satety glasses at all times when working with pumps
b Keep work area clean, uncluttered and properly lighted —

replace all unused tools and equipment

c Keep visitors at a safe distance from the work area
d Make workshop child-proof — with padlocks, master switches,

and by removing starter keys,
11. When wiring an electrically dnven pump, follow all electrical and

safety codes, as well as most recent National Electrical Code
(NEC) and Occupational Safety and Heath Act (OSHN.

rawARNING I Pump motor Is equipped with an automatIc
resetting thermal protector and may restart unexpectedly.

12. I AWARNING I Risk of electrIc shock. This equipment is only
for use on 115 volt (single phase) and is equipped with an
approved 3-conductor cord and 3-prong, grounding-type plug

AWARNING To reduce risk of electric shock, be certaIn
that It Is connected to properly grounded, grounding-type
receptacle.
Where a 2-prong wall receptacle is encountered, it must be
replaced with properly grounded 3-prong receptacle installed in
accordance with the National Electrical Code and local codes
and ordinances.

13 AM winng should be performed by a qualified electrician.
14. Protect electrical cord from sharp objects, hot surfaces, oil, and

chemicals Avoid kmnking cord, Replace or repair damaged or
worn cords immediately

15. Use wire of adequate size to minimize voltage drop at motor.
Refer to most recent National Electrical Code.

16. Do not touch an operating motor. Modem motors are designed
to operate at high temperatures

_______ INSTALLATION
AWARNING I Do not use power cord to lift motor. Always

use handle.
Pump should be located and should rest on level solid founda-
tion Do not suspend pump by means of discharge pipe or power
cord. Keep pump inlet screen clear.

2. Thread outlet pipe into pump body carefully to avoid stripping or
crossing threads.
a To install with garden hose, install adapter provided with

pump
NOTICE: To keep friction as low as possible, hose must be
3/4' or larger Keep hose as short as possible

b To install with ngid pipe, use plastic pipe Wrap thread with
Teflon tape or use Piasto Joint Stik*. Screw pipe into pump
hand tight +1 - 1-1/2 turns.

3 Power Supply. Pump is designed for 115V., 60 HZ operation
and requires a circuit of 15 amperes or more capacity It is sup-
plied with a 3wire cord set with grounding-type plug for use in a
3-wire, grounded outlet 3 wire extension cord, of at least 14
AWG (2mmi) size is suggested, with larger sizes for runs over
25 ft (7M) For safety, pump should always be electrically
grounded to a suitable electrical ground such as a grounded
water pipe or a properly grounded metallic raceway, or ground
wire system Do not cut off the round grounding prong.

I AWARNINGj The pump motor Is equipped with automatic
resetting thermal protector and may restart unexpectedly.
Protector trippIng Is Indication of motor overloading as a
result of operating pump at low heads (low discharge me-
stflction), excessively high or low voltage, Inadequate wiring,
incorrect motor connections, or a defective motor or pump.

_______ OPERATION
àWARNING I Risk of electric shock. Do not handle pump

or pump motor with wet hands or wtten standing on wet or
damp surface, or in water.

1. Shaft seal depends on water for lubrication Do not operate
pump unless it is in at least 1/2' (1 2.7mm) of water as seal may
be damaged if allowed to run dry

2 Motor is equipped with automatic reset thermal protector. ft tem-
perature in motor should rise unduly, switch will cut off all power
before damage can be done to motor Wtien motor has cooled
sufficiently, switch will reset automatically and restart motor If
protector trips repeatedly, pump should be removed and
checkea as to cause of difficulty Low voltage, long extension
cords. clogged impeller, very low head or lift, etc. could cause
cycling

* Lake Chemical Co Chicago, Illinois

OPH (LPH) AT TOTAL FEET (M)

3(0 91) 5(132) 10(3 05) 15(4.57) 16(5 49) 20(6 09) 22(6 70)
FPOSI25OX

1140 gal 1050 gal 840 gal 480 gal 0 gal — —

(43151.) (3975L) (3 180L) (1 817L) (OL) — —

FPOSI300X

1320 gal 1250 gal 930 gal 660 gal 630 gal 0 gal —

(4g96L) (4731 L) (3520L) (2498L) (2385L) (OL) —

FPOSI 600X

1600 gal 1524 gal 1260 gal 924 gal 648 gal 372 gal 0 gal

(6 056 L) (5 768 L) (4 769 L) (3497 L) (2 452 L) (1 408) (0 L)



ENGLISH
3. Pump will pump water down to 3/16" (475mm). this means that

it will not remove all water if unit has been operating and sud-
denly no water comes out of discharge hose, shut off unit irnme-
diately Water level is probably very low and unit has broken
prime Use mop or squeegee to remove remaining water.

4. For Model FPOSI2SOX, do not run pump continuously for more
than 15 minutes with water level below 4'(l 01 6mm) If motor
overload trips and stops pump, allow unit to cool for one hour
before restarting. Motor will not restart before overload has
cooled.

CD'
REPAIR PARTS

MODELS FPOSI300X-03, FPOSIBOOX

'"if motor fails, replace entire pump 'Nat Illustrated

_______ 68 3fl0
AWARNING I Risk of electflc shock. Before attempting to

check why unIt has stopped operating, disconnect power
from unIt.- Do not handle pump wIth wet hands or when
standing on wet ordamp surfaces, or in water. FaIlure to
follow precaution can result In personal injury and/or prop
erty damage.

4.
l-s

REPAIR PARTS
MODELS FPOSI2SOX-O1, FPOSI25OX-02

jf motor fails, repiace entire pump 'Not lilustraced

TROUBLE-SHOOTING CHART

SYMPTOM PROBABLE CAUSE(S) CORRECTIVE ACTION

Pump won't start or run. Blown fuse.

Low line voltage.

Defective motor,

impeller.

If blown, replace with fuse of proper size.

If voltage under recommended minimum, check size of wiring
from main switch on property. if OK, contact power company.

Replace pump.
if impeller won't turn, for model FF051 250X. remove housing; for
model FPOS1 300X, remove soen Locate source of binding.

Pump operates but
delivers little or no water

Low line voltage.

Something caught in impeller.
Small diameter garden hose
or long discharge line,

Check valve installed without
vent hole,

Use only 14 gauge or larger extension cords. Use short
extension cords when necessary.

Clean out impeller.

Use larger diameter garden hose or 1'ilexible pipe Eliminate any
excess hose. Short hoses work best.

Drill a 1/16' 1/8' (1.6.32mm) dia. hole between pump
discharge & check valve.

3

KEY NO. PART NO. DESCRIPTION QTV.

1 P58-5P Screen
2 PS7O-3P Shield 1

3 P55-24P Impeller- 51300X 1

3 PSS-25P Impeller - Si 600X
4 Motor 1

5 P517-54 Power cord 1

FTOOI3-43 Garden Hose Adapter 1

KEY NO, PART NO. DESCRIPTION QTY.

1 FP0005797A Lower base plate 1

2 P55-24P Impeller I
3 .U9-406 Volute Gasket 1

4 FP0005796A Upper base plate 1

5 Motor 1

6 P517-54 Power cord 1

FTOOI3-43 Garden Hose Adapter 1



685 FLOTEC LIMITED WARRANTY
FLOTEC warrants to the original consumer purchaser (Purchaser') of its products that they are tree from detects in material or workmanship
If within twelve (12) months from the date of the original consumer purchase any such product shalt prove to be defective it shall be repaired or replaced at FLOTEC's option
sublect to the terms and conditions set forth below Your dated proof of purchase will be used to determine warranty eligibility

Exceptions to the Twelve (12) Month Warranty
MIner1' (90) Day Warranty:
If within ninety (90) days from onginal consumer purchase any Drill Pump or In-Line Water Fiber Cartridge shall prove to be defective, it shall be replaced, sublect to the terms
set forth below.
Three (3) Year Warranty:
If within three (3) years from original consumer purchase any 4" Submersible Well Pump shall prove to be defective, it shall be repaired or replaced at FLOTEC's option, sub-
lea to the terms set forth below
Fly. (5) Var Warranty:
If within five(S) years from original consumer purchase any Pre-Charge water system tank shalt prove to be detective, it shall be repaired or replaced at FLOTEC's option, sub-
lect to the terms and conditions set forth below
General Terms and Conditlone
Purchaser must pay all labor and shipping charges necessary to replace product covered by this warranty This warranty shall not apply to acts of God, nor shalt f apply to prod-
ucts which, in the sole fudgemeni of FLOTEC. have been subject to negligence, abuse, accident, misapplication, tampering, alteration, nor due to improper installation operation,
maintenance or storage, nor to other than normal application, use 01 service, including but not limeed to, operational failures caused by corrosion, rust or other foreign materials
in the system, or operation at pressures in excess of recommended maximums,
Requests for service under this warranty shall be made by returning the defective product to the Retail outlet or to FLOTEC as soon as possible after the discovery of any alleged
defect FLOTEC will subsequently take corrective action as promptly as reasonably possible No requests for service under this warranty wilt be accepted if received more than
30 days after the term of the warranty
This warranty sets forth FLOTEC's sole obligation and purchaser's exclusive remedy for defective products
FLOTEC SHALl. NOT BE UASLE FOR ANY CONSEQUENTIAL. INCIDENTAL OR CONTINGENT DAMAGES WHATSOEVER,
THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN LiEU OF ALL OTHER EXPRESS WARRANTIES, IMPLIED WARRANTIES. INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. SHALL NOT EXTEND BEYOND THE DURATION OF THE APPLIC
BLE EXPRESS WARRANTIES PROVIDED HEREIN.
Some states do not allow the exclusion or limitation of incidental or consequential damages or limitatIons on how long an implied warranty lasts, so the above limitations or excite
sions may not apply to you This warranty gives you specific legal rights and you may also have other nghts which vary from state to state

FLOTEC 1 P0 Box 342/ Delaven, WI USA. 53115

GARAN11E UMITEE FLOTEC
FLOTEC garantit a i'acheleur.utilisateur libel dean produits ('Achetetal contie tout défaut de tabncatia, et do materiaLs
Tout prodtal reconnu défectueux dens lea douse (12) mois gut suivent Ia date d'achat d'ongine sera remçAace ou repare ala discretion de FLOTEC. solon es conaflons stipulees o-dessous La
prethie datee oe i'athal servira a determiner site preduit est sous gwartie
Exceptions C I. gerentle de douse (12) mole

Garanti. S. quart.. vinyl dl, (90) joorr
Si, dans les qualre-vingt'oix 00) ours a compler do a date de son achai par I aoneteur initial touie rnini-pornpe enirainee par perceuse ou cartoucne de filire a eau en ligne 5 avere
oelectueuse, ale sera remplacee sous reserve ces conaitions orioncees cl-OOsScus

G.ranrl. ale tm/a (3) an.'
Si, dens les trois (3) ars gui suiveni a dale d achai par I acheteur au detail dorigine. une pomoe de puits submersible do 4 pouces se revele etre oefectueuse eiie sera reoaree ou rem-
piecee, au dais de FLOTEC. cortiormnement aux rnooaities ci conditions slioulées ci-desaous

SirenS S. elnq (5) aria:
Si darts es cing (5) ans a comoter de Ia date de son achat par I acheteur initial, tout reservoir do système d'eau precharge savers defectusux, FLOTEC s engage a son cnoit, de Ia repare:
ou de IC remplacer, sous reserve des lemmes et conditions enonces ci-dessotis

CondItions gCnCralea
L Ml,eteis s'engage a payer tousles trais de main-d'ostnre at d'expedition necessaires au rempiacement du produil coinert pa, Ia garantie Cone garantie ne coi,wrira pas lea cas de force
maleure. et ne s'eppliquera gas ala produits gui, du seth avis de FLOTEC. ont fait i'obiet de negligence, d'utdisalion abusive ott incorrecte, d'accident, do modification ou d alteration , ni aux
produits gut n'ont pea ete installCs. ut/ices, enti-eposés Ott entretenus correctement , ni a ceux gui nerd pea eta utilises ou entretenus nornialentient. y compns, mais sans s'y limiter, aux pro'
duits ayant des pannes de fonctionnement causaes par Ia corrosion, is roudie ou autre corps etrenger dans Is systeme, ou a des produits ayant fonctionné a des pressions depassant Ia bm
is moximaie recoqrimandee
Los demandea de service en vaiti de Ia present. garenbe sercrit fades en reloi,rnart Is prodLat defectuela Cu detedlant ou a FLOTEC des Ia décoi,iverte do tout défaul aiiégue FLOTEC prendra
alor, lea metres correctives eusa rapidetneti quit ext raisorriablement possible Attune demand. os service en veilu de Ia presente garante ne sea accepts at ella eat reçue plus de 30 toi.x's
aprés l'axpiraiol'i do Ia Otto parent.
La prEset,te garantie énonce Ia totalitC des obligations de FLOTEC et Ic sail recoin possible de i'Atheteu' dais is cade produts defectuetm.
FLOTEC NE SERA TENU RESPONSASLE o'AucuN DOMMAGE INOIRECT, ACCIDENTEL Ou FORTIJIT DUEL OU'IL Solt
LES PRESENTES GARANTIES SONT EXCLUSIVES ET TIENNENT LIEIJ DE TOtJTE AUTRE GARANTIE EXPRESSE LES GARAN'flES IMPLICITES, y COMPRiS, MAIS SANS S'Y LIMI-
TER LES GAANTIES IMPUCITES AVANT TRAIT A LA COMMERCIABILITE ETA L'ADAPTATION A UN USAGE PART1CUUER. NE DEPASSERONT PAZ LA DIJREE DES G4ARANTIES
EXPRESSES APPUCABLES STIPULEES DM45 LES PRESENTES
Certainos provinces n'autorisent pea d'exdure ou de limiter in dcnimages fortuits ou indirects ou do limiter Ia duréo dune garantie impticite , se pout donc que ies limitations ou excite
atolls ci-dessus no s'eppiiquent pea a votre cas La presents garantie vous donne des oroits uridiques speotques at vous potives en atioir d'autres gui vanent dune province a I'autre

FLOTEC1P.0. Box 342/Delaven, Wi U.S,A. 53115

GARANTIA UMITADA DE FLOTEC
FLOTEC gamnttza a comprador consumidor original rComwadcil de sus productos. gut estos 5e encuentran libres de defocos S matenai o mano do obra.

Si dent, do los doce (12) moses de Ia tectia ongwtel dole compts ojelquere do los producos demosts's ester delectuoso, e4 mismo sera reparado 0 reennptezsdo. a opciOn Sc FLOTEC con
sqeodo a ice tarminca y condtoones oxpuestos e contniaoOn. Se utiizara is prints do coflipra fediede pare detenruiw Ia eplicaoOn Sets gnu.
Exoeptiomea a IC Gareatfa pa Doce (t2) Moses
Saran f/a par Navvita (90)01..
Si dentro do los noventa (90) dIes cte efectuada Ia cornpra por pane dot citente original. cualguier boniba perforadora 0 cartucho de filtro do aQua en ta luberta demostrase tenor defectos.
este 0 Csla sera reemplazadola segun los terminos indicados ma adelante
SatanIc pa Tn. (, Aatca
Si dentro de los tres (3) a/los de efectuada Ia compra por pane del clients onginal, cualguier bombed e paso suniergible dee' deniostrase tenor defectos. esta sent repareda 0 reeniplasada
a opcion de FLOTEC segun los ternunos y condtciones indicados max adetarits

SarI. pa, Chico (5) Ante.
Si dentro do los cinco (5) anos da efectuada Ia cahipra por parts del clients original. cualguier tanquo pre-.carga del sisterna Se agua damostrase tetier defectos. èste sara reparado o reel,-
piasado a opciOn de FLOTEC. segun los terminos y cond.ciones indicados ma adelante
TCrmlnoe y Condiclonee Gonereles
El comprador dote pager todos los gatos de mano de tare y vanopone necesanos pars reempfszar 01 producto citienlo por oat. garantis. Ests garantla nose eplicara a hechoe do hioras
mayor, ni a. aplicamt a los productos quo, a juicio exclusrvo de FLOTEC, heysi sido oeto do neghgeticia. abi.ieo acodante, aplicactonee coritreindicadas. mano indetido. alteracfones,
ni dobido a insttfaodn. funoonamiento, manteflimiento 0 aimacenale lncorrectos, rue ningune ova cosa quo no see su aplcaoAn, uso o semvidio nommales. induyenGo, pew no timitado a,
fades oper000n&es causadas por corrosion, oxidatiOn u otros elomentos extrahos en ci sisteme. 0 bjnoonamtento a presifin por onoma dot maxinio recometCado
Los padidos de servicio be1o los términos Se esta garantie sarén efectuadee meente Ia devducidn del products dotectuoso of Veridedor o a FLOTEC. tax, pronto canto sea posibte, des'
puEs de iocaiisado cualguier supuesto dotecto FLOTEC toniara luego acctOi, corrective, ten pronto como sea raronablemonte posible Ningun pedido do serviciO balo esta garantle sara
eceptedo Si se recibe ma, de 30 dies despues del término do Ia garantla.
Est. garantia estebleco Ia otuigaoOn uruca do FLOTEC yet remedio exclusnvo del comprador ens cao do productos defectuosos
FLOTEC NO SERA RESPONSABLE POR NINGUN 0AIO CONSECUENTE. INCIDENTAL 0 CONTINGENTE DE NINGUNA NATURALEZA.
LAS GARANTIAS ANTERIORES SON EXCLUSIVAS Y REEMPLAZM4 CUALESOUIERk OTRAS GAR,ANTIAS EXPRESAS LAS GARANTiASIMPLICITAS. INCLUVENDO. PERO NO LI'
MiTADAS A. LAS GAPANTIAS IMPLICITAS DE COMERCIABILIDAC Y APTITUD PAPA UN PROPOSITO EN PARTICULAR, NO DEBERAN EXCEDER EL PER1000 DE DURACION DE
LAS GARANTiAS EXPRESAS APLICABLES AOuI PROVISTAS
Aigunos estado, no permiteil Ia exclusiOn o limitaoOn do dahos incidentales 0 consecuerites ni as limitaciones rospecto ala diiaaOn do garantras impllotea, do modo quo las limilaciones
w:ciustnt5 pracederee, puoden no aplicamse en su caso Esta garantia to concede derechos legales especificca Usted puodo tenor, edemés, cIrca darechos que varian do un estado a

FLOTECI P0. Box 342/ Dolavan, WI U.S A, 53115

S
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REMOTE ALARMS AND CONTROLS

RACO Manufacturing and Engineering Co., 1400 82nd St., Emeryvifle, CA 94608 (510) 658-6713 800-722-6999 FAX (510) 658-3153

DTALRR sflCIyXCAflON - VERBATDØ BASIC
July 15, 1992

Description & Phone Nuiter Oialing:

1. The dialer shall be a solid state ciponent capable of dialing up to 16 phone putters, each up to 24 digits In
length. Phone nuters and Standard pulse dialing or Touch Tone DTMF dialing are user programmable via the system's

keyboard or Touch Tone phone.

Solid State Voice Message Recording and Playback:

2. The unit shalt have two different categories of speech message capability, alL irplemented with permanent non
voLatile solid state circuitry with no mechanical tape mechanisn. The unit shall allow for message recording from
a remote teLephone as well as from the front panel.
User Field Recorded Messages: The user may record and re-record his own voice messages, f or each input charnel
and for the Station ID.

A. There shall be no limit on the length of any particular message, within the overall available message recording
time, which shalt be 40 seconds for 4 channel units; 80 seconds for 8 channel units.

B. The unit shalt allow selective recording of both Normal and Alarm advisory messages for each input channel.
C. The unit shall provide for automatic setting of the optimum speech memory usage rate for the total set of messages

recorded, in order to achieve optirrm recording sound quality.

D. Circuit board switches or jsrper straps shall not be acceptable means of manipulating message length or recording
rates.

Permanent Resident Non-Recorded Messages: Permanent built-in messages shall be included to support user program-

ming operations, to provide supplemental warning messages such as advising that the alarms have been disabled,
and to allow the unit to be fully functional even when the installer has not recorded any messages of his own.

Locat S Remote Programing Capabilities:
3. The user may optionally elect to alter the following parameters from their standard normal default values via

keyboard entry or remotely from any Touch Tone phone.
Alarm Call Gro,.ing: On alarm, system shall selectively call the correct phone nurters according to the current

alarm(s)." Alarm response delay: .1 to 999.9 seconds.
Delay between alarm call outs: .1 to 99.9 minutes.

** Alarm reset time: 0.1 to 99 hours or "NO RESET".** Incoming ring response (answer) delay: I to 20 rings.• wrter of message repetitions: I to 20 repetitions.
** Input alarm criteria: Each channel shall be independently configured for "Alarm On Open circuit", "Alarm On closed

Circuit", "No Alarm". -
** Autocall Test: When enabled, the unit shall place a single round of test calls, both at the time this function

is enabled and also at regular subsequent intervals until this function is disabled at the keyboard.
Run Time Meter: Selected inputs shall acctnjlate and report the nuiter of hours that its input contacts have been
closed.** Remote system microohone activation." Remote and local arming and disarming of system.

" Pulse Totalizer Function.

Nonvolatile Program Memory Retention:
4. user-entered programing and voice messages shall be kept intact even during power failures or when all power is

removed for up to ten years.

Acknowtedgement:
5. Acknowledgement of an alarm phone call is to be accocrolished by pressing a Touch Tonee "9" as the alarm call 's

being received, and/or by returning a phone call to the unit after having received an alarm call.

Input Monitoring Function:
6. The unit shall continuously monitor the presence of AC power and the status of four contact closure inputs (Model

VBS-CC), or eight contact closure inputs (Model VBS-8C). Ac power failure, or violation of the alarm criteria at

any input, shall cause the unit to go into alarm status and begin dial-outs. Unit shall, upon a single program
entry, automatically accept all input states as the normal non-alarm state, eliminating possible confusion about
Normally Open versus Normally Closed inputs. Further, as a diagnostic aid, unit shall have the capability of
directly announcing the state of any given input as currently "Open circuitH or "Closed Circuit," without
d,sturbing any message programing. Each input channel shall also be independently programmable, without need to

manipulate circuit board switches or itrpers, as Normally Open or Normally closed, or for No Alarm (Status Only),
or for Pulse Totalizing, or for Run Time Metering.



Run Time Meter Inputs:
7. Any dry contact input can be prograitmed to accurulate and report the muter of hours their respective input

circuits have been closed. Any such channels will never cause an alarm, but on Inquiry will recite the channel's
message according to the status of the input and then report the closed circuit time to the tenth of an hour. The
input will accuntate and report in tenths of hours tç to a total accuiutated ruining time of 99,992.9 hours, The
initial value of the Run Time Meter shall be prograaniable in order to agree with existing electromechanical Run
Time Meters. Up to a totaL of 8 Run lime Meters may be progravned.

Pulse Totalizer Inputs:
8. Any dry contact input can be progrannied to accutulate the nuther of pulses (momentary contact closures) occurring

at the input.

Alarm Message:
9. Upon initiating an atarm phone call, the system is to "speak" only those channels that are currently in "alarm

status".

Diaonostics:
10. The unit shall provide a complete verbal report of all programmable functions and their programed values on

command form any remote Touch lone phone.

Speakerphone:
11. The unit shalt be capable of diaLing any phone nuther on command and function as a speakerphone.

Inouiry Message and Function:
12. Inquiry pnone calls can be made directly to the unit at any tine from any telephone, locally or long distance,

for a compLete status report of all variables being monitored, including power status.

Power Battery Backuo:
13. NormaL power shaLl be 105-135 VAC, 15 watts nominal. The product Is to contain its own gel cell rechargeable

battery which is automaticaLLy kept charged when AC power is present. The system shalt operate on battery power
for a mininuii of 20 continuous hours in the event of AC power failure. A shorter backup time shall not be
acceptabLe. The built-in charger shalt be precision voltage controlled, not a "trickle charger," in order to
minimize recharge time and maximize battery life availabLe.

Phone Line:
14. The dialer Is to use a standard rotary puLse or Touch Tone "dial-up" phone tine (direct leased line fl21 to be re-

quired) and is to be F_c_c. approved. Connection to the telephone is through a 4-pin modular jack (R.J-11).

Integral Surge Protection:
15. ALL power, phone line and dry contact inputs shall be protected at the circuit board to IEEE Standard 587,

category B (6,000 volts open circuit/3,000 amps closed circuit), Gas tubes followed Dy solid state protectors
shalt be integral to the circuit board for each such line. Protectors mounted external to the main circuit board

shalt not be an acceptable substitute. The installer shalL provide a good electrical ground corvection point near
the unit to maximize the effectiveness of the surge protection.

Warranty:
16. The dialer shall be covered by a three (3) year warranty covering parts and labor performed at the Factory.

Additional Features: Sealed Switches, LED Indicators, Alarm Disable Warning. Tatklhrough:
18. 4(1 keyboard and front panel switches shall be sealed to prevent contamination. Front panel LED'S shalt indi-

cate: Normal Operation, Program Mode, Phone Call In Progress, Status for each channel, AC Power Present, AC Power

Failure, and Low, Discharging or Recharging Battery. On any Inquiry telephone call or On Site status check, the
voice shalt provide specific warning if no dialout phone nuthers are entered, or If the unit is in the "alarm dis-

able" mode, or if AC power is off or has been off since last reset. A built-in microphone shalt allow anyone at
a remote phone to listen to local sounds and have a two-way conversation with personnel at the dialer.

Special Order Items:

19. The following options shall be available on specific order:
a) Idema 4X (sealed) enclosure.

b) Thermostatically controlled heater.
c) LocaL Alarm Relay Output (provides contact for local alarms).

Specifications subject to change without notice.
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KEEP THIS FOR YOUR RECORDSS85 3
LIMITED WAfl.ANTY WAfl4iy
Raco Manufacturing and Engineering Co Inc., Emeryville California warrants this product to be in good working orderfor
a period of three years from the date of purchase as a new product. In the event of failure of any part(s), due to defecjin
material or workmanship occurring within that three year period, Raco wilt, at its option, repair or replace the product ai
no charge for parts or labor. Any alteration of the product without instruction from Raco's Engineering Department will
automatically void this warranty. If alterations of the unit are authorized by Raco, please complete the authorization form
in the Owners Manual and return the form to Raco to ensure the warranty. Under no circumstances wilt Raco be responsible
for consequential or secondary damages.

The defective product should be returned, insured and freight prepaid, securely packaged to the address listed below. Please
call 1-800-722-6999 for a Return Authorization Number. Please include a copy of yoursales receipt, the dialers serial number,
and a detailed description of the problem you are experiencing.

Raco Manufacturing and Engineering Co Inc.
Service Department
1400 62nd Street
Emeryville, CA 94608 Detach here before mailing

WARRANTY REQ [SRATION

IMPORTANr: Within 14 days of puxthase, please aKnpc(e this Warranty Registration. Detath the tap portion, fold in half
and drop in the mail. Postage is paid if mailed in the US. Otherwise, please return to:

Raco Manufactxu-ing and Engineering Co Inc.
1400 62nd Street
Emeryville, CA 94608

Model: Verbatim_______________________
Serial Number__________________________
Date or Purchase______________________________________

Name_______________________________
TitlelPosition____________________________________
Company/Organization____________________________
Division/Department______________________________
Address________________________________

Telephone_________________________________________
-

Dealer's Name____________________________________________

Address________________________________

The following additional information will assist 'z in our continuing efforts to fleasesend me more info"-
provide you with product that me your specific requiranents. matioc on the following

quality product InMn
1. This autadialer is used in wastewater,jas pipdine.,_ranote equipment Raco Manufacturing:

cnld Moragç_cbenilcal manufacture, energy gaa-ation, agriculture, Chatterbox CB-418
______________other. Chatterbox CE-16,24,32

Verbatim
2. It uses the following types of frax5clucns: Inn peraturt, Ranote Supervisory Control

_flow, _decfricai defection, _gas (all types), intrusion, _Analog Inputs
_float level, __________________other. _Nesna 4X enclosure

_Loal Data Lagging
3. 1 first became aware of this autodialer from: dealer showroom, — colleague, _Cnifral Data Logging

trade show, _pro[es.sional association, magazi inquiry, Data Acquisibon Systan
__other. Extended Warranty

- 4. I read the following publication(s) regularly:___________________________
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NOTE: Unlike the current date entry (CODE 9 4 1) thç day-of-week
date cannot be entered. -

CODE 965:
READ HOLIDAY DISARM DATE (default: 12/26/90)

Press 9 6 5 then (enter) to hear the Holiday DISARM date
recited. The Holiday DISARM will not be altered.

SET HOLIDAY DISARM DATE
-

Press 9 6 5 plus REARM date. For Example,
enter 965 12 26 91 (enter) to set holiday DISARM date
to December 26, 1991.

NOTE: Unlike the current date entry (CODE 9 4 1) the day—of-week
date cannot be entered.

CODE 966:
READ ALARM READY SCHEDULE CONTROL NUMBER (default: 0)

Press 9 6 6 then (enter) to hear the Alarm Ready Schedule
Control Number recited. The Control number will not be
altered and new REARM & DISARM values will not be calculated.

SET ALARM READY SCHEDULE CONTROL NUMBER
Press 9 6 6 C to set the Alarm Ready Schedule Control Number,
where C is a control number described below.

ALARM READY SCHEDULE CONTROL NUMBER HAS THE FOLLOWING MEANING:
0 — OFF No Alarm Ready Schedules executed. Also used to
reset any active Alarm Ready Schedules.1 - Only the Weekday Alarm Ready Schedule will be active.

(Daily: Monday-Sunday)
Default: REARMED everyday 1700 & DISARMED everyday 0800.

2 — Only Weekend Alarm Ready Schedule will be active.
Default: REARM every Friday 1700 & DISARM every

Monday 0800.
3 — Both Weekday & Weekend Alarm Ready Schedules will be

active.
Default: REARM daily at 1700 Monday-Thursday & DISARM

daily at 0800 Tuesday—Friday. REARM Friday at
1700 & DISARM Monday at 0800.

4 — Only Holiday Alarm Ready Schedule will be activated.
Default: REARM at 1700 December 24, 1990 then

DISARM at 0800 December 26, 1990
5 — Both Holiday & Weekday Alarm Ready Schedules will be

activated.
Default: REARM daily at 1700 & DISARM daily at 0800.

REARM at 1700 December 24, 1990 then
DISARM at 0800 December 26, 1990.

6 — Both Holiday & Weekend Alarm Ready Schedules will
activated.
Default: REARM every Friday at 1700 then DISARM every

Monday at 0800.
REARM at 1700 December 24, 1990 then
DISARM at 0800 december 26, 1990.

7 — Holiday, Weekend & Weekday Alarm Ready Schedules will be
activated.
Default: REARM daily at 1700 Monday-Thursday then

DISARM daily at 0800 Tuesday-Fri.
REARM every Friday at 1700 then DISARM every
Monday at 0800.



REARM at 1700 December 24, 1990 then
DISARM at 0800 December 26, 1990.

NOTE: Whenever a new Alarm Ready Schedule Control Number is
entered all REARM & DISARM values will be recalculated. Any
active Alarm Ready Schedules will be halted and the Verbatim
will be left in which ever REARM/DISARM state it was last in.

FACTORY DEFAULTS
Weekday REARM time 1700
Weekday DISARM time 0800
Weekend REARM day-of-week Friday
Weekend DISARM day-of-week Monday
Weekend REARM time 1700
Weekend DISARM time 0800

NOTE: Both Weekend times are initially the same as their
respective Weekday times but are settable by operator.

Holiday REARM date 12/24/90
Holiday DISARM date 12/26/90
Holiday REARM time always same as Weekend REARM time
Holiday DISARM time always same as Weekend DISARM time
Alarm Ready Control Number 0 (all schedules disabled)

WEEKDAY AND WEEKEND ALARM READY SCHEDULE PROGRAMMING EXAMPLE
For the following example assume there are personnel present at

a plant being monitored by the Verbatim during normal business
hours, Monday through Friday, 7 A.M. to 4 P.M. And that there is
someone at the plant every Saturday from 7 AJ1. until 12 Noon.
Therefore, those personnel would be aware of any alarm conditions
at the plant and would not want the Verbatim to be making calls to
phone numbers in it's phone number list. Then the Verbatim should
become REARMED every weekday evening at 1600 and become DISARMED
every weekday morning at 0700. Also, the Verbatim should become
REARMED every Saturday at 1200 noon and stay in the ARMED state
until it is DISARMED every Monday at 0700.
Step 1) Make sure the current time is during one of the times when

the Verbatim should be DISARMED, ie; during the workday hours.
This is necessary since any Alarm Ready Schedule begins with
the Verbatim becoming REARMED and ends with the Verbatim
becoming DISARMED. If the user were to set up a repeating
Alarm Ready Schedule (weekday or weekend) during the time the
Verbatim was to be ARMED, the programmed schedule would not
actually begin until the next time that schedule was to take
effect. For example, if the current time was 1630 aqd a
weekday schedule was being programmed, that weekday schedule
would not actually start until the next day at 1600.

Step 2) Press the "PROGRAM" key to put the Verbatim into the
program mode.

Step 3) Set the current date and time: (if not already set)
Enter CODE "941 MM DD YY d" followed by "enter"
Where MM = 2 digits for month, DD = 2 digits for date,
YY = 2 digits for year, and d = 1 digit for day—of—week.
Enter CODE "942 HR MM SS" followed by "enter"
Where HR = 2 digits for hours, MM = 2 digits for -minutes,
SS = 2 digits for seconds.
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Step 4) Set the Weekday REARM/DISARM times:

Enter CODE "961 1600 0700" followed by 'enter"r:;
to set the REARM time to 1600 and the DISARM tune to 0700.

Step 5) Set the Weekend REARM/DISARM times:
Enter CODE "962 1200 0700" followed by "enter'
to set the weekend REARM time to 1200 and the weekend DISARM
time to 0700.

Step 6) Set the Weekend REARM/DISARM day-of-week: -
Enter CODE "963 7 2" followed by "enter" to set the weekend
REARM day-of-week to Saturday and the Weekend DISARM day-of-
week to Monday.

Step 7) Enable both the Weekday and Weekend Alarm Ready Schedules:
Enter CODE "966 3" followed by "enter" to set the Alarm
Ready Schedule Control Number to 3 and enable both the
Weekday and the Weekend Alarm Ready Schedules.
Note: If the Verbatim is configured with a local printer a
summary of all of the REARM and DISARM times will be printed.

Step 8) Return to the Normal mode and make sure the Verbatim is
DISARMED.



-
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TIME AND DATE SETTING:

use Program Code 935 7 ENTER to start the real time clock
chip. This needs to be done only once at the time of the
installation of the chip.

Time and date may be set or corrected with the following
programming code entries:

941 ENTER to check the date.

941 MM DD YY D ENTER to set the date.

MM is the month (03 for March); DD is the date (07 for the 7th
day of the month); YY is the year (89 for 1989); and D is the day
of the week (1 for Sunday; 2 for Monday, etc.). Entry of D is
optional.

942 ENTER to check the time.

942 MM MM SS ENTER to set the time.

MU are the hours in military time (13 for 1 PM); MM are the
minutes (09 for 9 minutes); and SS are the seconds. Entry of SS
is optional.

935 7 ENTER clears the time and date back to 00:00:00
on 01/01/89.
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Therefore, if personnel regularly leave early on Fridays then the
REARM time could be set to 1500 instead of the 'usual 1700.

weekday schedule Mode
The weekday schedule will REARM the Verbatim daily at the

orogrammed weekday REARM time and DISARM the Verbatim daily at the
rogrammed DISARM time. If no weekend schedule is enabled (via the

Alarm Ready Control Number settings) then the weekday schedule
applies everyday, Monday through Sunday. As noted below, the
weekend schedule is overridden by the weekend and holiday
schedules.

Alarm Ready Schedule Priorities
There is a priority among the Alarm Ready Schedules. The Holiday

Alarm Ready Schedule has the highest priority, then comes the
weekend schedule and finally the weekday schedule.

If all three Alarm Ready Schedules are to be active, a Holiday
schedule will always start at it's scheduled time & date regardless
of the state of the other schedules. When the Holiday schedule is
over then the other schedules will resume.

Likewise, the Weekend Alarm Ready Schedule has priority over the
Weekday Alarm Ready Schedule. The weekend schedule will always
start at it's programmed day—of—week and time regardless of the
state of the weekday schedule, When the weekend schedule is over
then the weekday schedule will resume.

Programming Alarm Ready Schedule Parameters
The following section explains the VERBATIM codes to be used for

programming Alarm Ready Schedules and the Alarm Ready Schedule
Control Numbers. Alarm Ready Schedule Schedules parameters may be
entered either at the front panel or over the phone.
There are some restrictions which must be remembered when

entering DISARM/REARM times and ALARM READY SCHEDULE CONTROL
NUMBERS. First, it is not generally possible to "jump" into a
schedule when exiting the programming mode. For example, if the
current time is 1700 hours and the operator enters a weekday
scheduleto REARM daily at 1630 and DISARM daily at 0730, this new
schedule would not start until the following day at 1630 hours.
There is one exception to this rule; if again it is 1700 hours and
the operator enters a schedule to REARM at 1705 and DISARM at 0800
then continues doing other programming of the Verbatim until after
1705, when the operator returns the Verbatim to the Normal mode the
Verbatim would be REARMED for the weekday schedule.

Second, you cannot enter any holiday date values which will cause
the holiday REARM or DISARM date and time to be earlier than the
current date and time. As explained below, the holiday schedule
uses the weekend times for the time—of—day of the holiday REARM and
DISARM.

Finally, it's useful to understand that the Verbatim's internal
count-down timers used for REARM/DISARM times are re-calculated as
a result of the operator making certain Alarm Ready Schedule
programming changes. Anytime a new REARM or DISARM date/time is
entered, a calculation is made to determine the next 3n and
DISA1M for that particular schedule. Also, when the ALARM READY
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SCHEDULE CONTROL NUMBER is changed all REARM and DISARM date/tines
are re-calculated. Further, whenever the current date or time is
set or changed by the operator all REARM and DISARM date/tines will
be re—calculated.

CODE 961:
READ WEEKDAY REARM & DISARM TIME (defaults: 1700 & 0800)

Press 9 6 1 then (enter) to hear the Weekday REARM
& DISARM tines recited. Times will not be altered
and new REARM & DISARM values will not be calculated.

SET WEEKDAY REARM & DISARM TIME
Press 9 6 1 plus REARM & DISARM tine.
For example, 961 1600 0700 then (enter)
•to set REARM time to 1600 (4:00 P.M.) & DISARM time to 0700
(7:00 A.M.) The user is allowed to enter just the REARM tine,
ie; 961 1600 (enter). But, if the user wants to change
the DISARM time then both the REARM & DISARM tines must be
entered.

CODE 962:
READ WEEKEND REARM & DISARM TIME (defaults: 1700 & 0800)

Press 9 6 2 then (enter) to hear the Weekend REARM
& DISARM tines recited. Tines will not be altered
and new REARM & DISARM values will not be calculated.

SET WEEKEND REARM & DISARM TIME
Press 9 6 2 plus REARM & DISARM tine then (enter)
For example, 962 1500 0700 then (enter).
to set REARM time to 3:00 P.M. & DISARM time to 7:00 A.M.
The user is allowed to enter just the REARM time, ie;
962 1500 (enter). But, if the user wants to change the
DISARM tine then both the REARM & DISARM times must be
entered.

CODE 963:
READ WEEKEND REARM & DISARM DAY-OF—WEEK (defaults: Fri. & Mon.)

Press 9 6 3 then (enter) to hear the Weekend REARM
& DISARM day—of-week recited as a number from 1 to 7.
Note: Sunday = 1, Monday = 2, etc. Day—of—week will not
be altered and new REARM & DISARM values will not be
calculated.

SET WEEKEND REARM & DISARM DAY-OF—WEEK
Press 9 6 3 plus REARM & DISARM d-o-w then (enter).
For example, 963 6 1 then (enter) to set the weekend REARM
day—of—week to Friday & REARM day—of-week to Sunday.
The user is allowed to change only the REARM d—o-w if so
desired, eg; 963 7 (enter) to set the REARM d-o-47 to
Saturday. But, if the user wants to change the DISARM d-o-w
then both the REARM d-o—w & DISARM d—o—w must be entered.

CODE 964:
READ HOLIDAY REARM DATE (default: 12/24/90)

Press 9 6 4 then (enter) to hear the Holiday REARM date
recited. The Holiday REARM will not be altered.

SET HOLIDAY REARM DATE
Press 9 6 4 plus REARM date. For example,
enter 964 12 24 91 (enter) to set holiday REARM date
to December 24, 1991.



685 373

RACO Manufacturing and Engineering Co., 1400 62nd St., Emeryville, CA 94608 (510) 658-6713 800-722-6999 FAX (510) 658-3153

June 15, 1992

SUPPLEMENTAL INSTRUCTIONS FOR TB E AIBM READY SCBEDTJLE FEATURE

DEFINITION -

An Alarm Ready Schedule is defined as an interval of time during
which the Verbatim is ARMED and "Ready" to respond to alarm
conditions. Alarm Ready Schedules can be automatically started
according to times and dates entered by the operator. An Alarm
Ready Schedule commences with the Verbatim becoming REARMED. (If
the Verbatim was previously not DISARMED then the schedule will
still be commenced at that time.) Once the Alarm Ready Schedule
has commenced the Verbatim will continue in an ARMED state until
the end of the Alarm Ready Schedule, at which time the Verbatim
will be automatically DISARMED. Once an Alarm Ready Schedule has
commenced it is said to be "active".

NOTE: Please review the section of the Verbatim Owner's Manual on
the topic of Date/Time entry.

GENERAL DESCRIPTION
Alarm Ready schedules can be viewed as really nothing more than

an automated way of pressing the REARM/DISARM button. Therefore,
if an alarm occurs while the Verbatim is DISARMED, no dial-outs
will be made and the alarm will be automatically acknowledged.
Correspondingly, if there is an acknowledged alarm when the
VERBATIM becomes REARMED and the input violation is still present
then the Verbatim will begin calling after the trip delay has
elapsed.

If the Verbatim is doing a sequence of alarm calls or autocall
calls at the time when an Alarm Ready Schedule should change the
Verbatim's REARM/DISARM state the change will be delayed until
after the end of the calling sequence.
Alarm Ready Schedules can be temporarily overridden by he

operator pressing the REARM/DISARM button. However, if the
REARM/DISARM button is pressed during an active Alarm Ready
Schedule the schedule still remains active. If the operator
DISARMs the Verbatim in the middle of an Alarm Ready Schedule the
schedule will actually continue as if it were timing an ARMED
period(but it is of course DISARMED). It will then switch to the
DISARM period and attempt to DISARM the Verbatim just as if the
Verbatim was still ARMED. At this point it will be back on its
normal sequence. If the operator DISARMs the Verbatim in the middle
or an active Alarm Ready Schedule then REARMs the Verbatim once

REMOTE ALARMS AND CONTROLS
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again before the end of the ARMED period, the schedule will
maintain the ARMED period until it's scheduled ending time. The
schedule will then DISARM the Verbatim.

Alarm Ready Schedule Modes
There are three possible Alarm Ready Schedules modes: Weekday,

Weekend & Holiday. Any combination of these three possible
schedules may be enabled at one time. However, the Verbatim may
only become REARMED or DISARMED by one mode at a time. (See Alarm
Ready Schedule Priorities below.) For example, you may have both
weekday & weekend schedules enabled at the same time or you may
have all three enabled at the same time. When the Verbatim becomes
DISARMED or REARMED by an Alarm Ready Schedule it will verbally
announce which mode caused the REARM/DISARM action. The Alarm
Ready Schedule modes are as follows:

Mode 1 - Weekday Schedule
Mode 2 - Weekend Schedule
Mode 3 — Holiday Schedule

For example, if there was a weekday schedule enabled to REARM the
Verbatim at 1700 daily, when the weekday schedule became active the
Verbatim would say, 11REARMED for mode 1". Also, when there is a
local printer connected to the Verbatim, the mode of the Alarm
Ready Schedule causing the REARM/DISARM (WEEKDAY, WEEKEND, or
HOLIDAY) will be printed along with the current time.

Holiday Schedule Mode
The Holiday schedule is a one—shot, non-recurring schedule which

overrides all of the other schedules.
The Holiday schedule will be set by factory default to some

Holiday period in the past (such as last Christmas). For the
Holiday schedule only, the exact date is entered including the
year. Once, the Holiday schedule has been run it is complete and
finished until a new schedule, for some date in the future, is
entered.
To use the Holiday Alan Ready Schedule, the operator must enter

the REARM date (month/date/year) and DISARM date (month/date/year).
For the- time—of—day, the Holiday Alarm Ready Schedule always uses
the Weekend REARM/DISARM times.

Weekend Schedule Mode
The weekend schedule, if programmed, operates once a week. The

weekend schedule is set by factory default to be Friday through
Monday unless changed from these defaults. If the defaults are
used the Verbatim could be REARMED every Friday afternoon at 3700
and DISARMED again every Monday morning at 0800. The weekend
schedule could be changed from the defaults, for example, so that
the Verbatim would be REARMED on Saturday and DISARMED on Monday
(for organizations with 6 day work-weeks).
When the weekend schedule is enabled the weekday schedule will be

overridden. In other words, there would be no DISARMING of the
unit at 0800 Saturday morning.

By default, the weekend REARM/DISARM times are set to be the same
as the weekday REARM/DISARM times. However, non-default weekend
REARM/DISARM times may be entered if the operator -so chooses.
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SEC11ON 1. PRODUCT DESCRIP11ON AND SUMMARY OF ThIS MANUAL

PRODUCT DESCRIPTiON

The VERBATIM' Voice Recording Autocilaler ftrctioris as
a remote alarm monitor. typically monitoring cnhlcal
facilities which are not staffed 24 bouts a day.

The VE BAuM' Basic series todlalec monitors 4 or 8
Inputs from user-suppled external sensors, sich as float
swItches. Wit switches. etc. These sensors are usuafty
dry. isolated contacts which close or open to indicate
the sensed condition.

Wtien any of the external sensors indicate a claim
condition, or M*n AC power folis. the VERBATIM' auto-
dialer accesses the standard phone line to which it 5
connected, dialing the appropriate phone numbers
and delKerlng the use/s osini pie-recorded vice rnes-
sage corresponding to those particular alarm conditions
that are currently active. Dicing continues repeatedly
through the en&e list of up to 16 programmed phone
numbers, until the alarm is acknowledged by touch
tone command or by calling the VERBATIM' autodlalec
back.

The VERBATIM autodialer incorporates many flexible,
voice-supported programming and message recording
options, to meet a wide range of user requirements.
Yet, in most cases the user may rely on pre-existing
default programmed parameters, greatly simplifying
programming. Even default voice alarm messages are
paAded.

ALL USER PROGRAMMING AND VOICE MESSAGE
RECORDING MAY BE ENTERED, REViEWED OR
CHANGED EITHER FROM ThE FRONT PANEL OR
FROM A REMOTE TELEPHONE AT ANY TiME. THUS,
INSTALLATION AND PROGRAMMING MAY EASiLY BE
DONE BY SEPARATE PERSONNEL AT SEPARATE TiMES.
Most programming is entered in the loan of 3-digit
codes as described herein. Al user programming,
Inch.idlng recorded messages. S maintained hi
permanent non-volatile memory.

hct/djd standard contact Inputs may be optionally
programmed to report status orgy or to accisnulate utin
tfrTles. or even to btalize puises from flowrneteis, etc..
in most cases, the outputs of logic controllers may be
cornected directly to standard contact inputs without
need for Interfacing mb,s.

The VERBATIM aitodaler incorporates extremely thor-
ough aid effectIve electdccd auge protection and
overd lugged corEtniclion, to deliver reliable operation
ter realdd conditions.

SUMMARY OF THIS MANUAL

Tic manual guides you bough the following proce-
dues:

LOCAIJON AND MOUN11NG

INITIAL PROGRAMMING

VOICE MESSAGE RECORDING

USING YOUR PROGRAMMED VERBATIM

AUTODLA.LER

ADVANCED PROGRAMMING

A glossary explaining the terms used herein S included
the end of the manual, along with a troubleshooting
guide, an index, and FCC notice to users. Wor$heeb
are pr&ded to document and clarie' your program-
ming and message recording steps.

Please take a mcqnent to read, complete, and mall the
warranty card at the front of this manual.
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SECTION 2. INSTAUA1TON

STEP 1: LOCATION AND MOUN1TPIG

Choose a mo'siling location which is not exposed to
condensing tuTlldlty or temperatures beyond the kTTllts
of 201 30 F. This location shodd kieaRy be wIthin 5
feet of a standard Ri-i 1 phone Jack aid a GROUNDED
120 VAC power outlet.

Mount the dialer on centers of 6' x 11 318' using the
external mounting eats on the encloaxe. #10 or 3116'
bolt sizes are best.

An optional NEMA 4X weatherproof outer enclos-
ure is available. This allows the dialer to be mounted
outdoors as long as temperature Inilts we not violated.
It is best to provide at least an oveitìead teller to
minimize direct precipitation and solar heating effects.

An optional heatemlthermostat is also available for
cold or humid environments. The 120 vac healer di.s-
sipates 75 watts, providing a temperature rise of ap-
pradmatety 30 degrees, or 60 degrees when enclosed
in the optional NEMA 4X enclosure.

STEP 2: WIRING (Refer to the diagram)

Inspect and remove any foreign mateilals which
might create short circuits.

Connect the red (positive) battery lead to the
posthve leimnal on the gel-cell batlery.

Plug the power cord into a GROUNDED 120 VAC OUT-
LET. Or. remove the power cord from the dialer and
hslall well-grounded 120 VAC power to tetminal strip
TS3, located on the lower right of the main circuit
board. If there are any green grounding wires In place
on 153 originating from plug-in expansion cars, leave
those green grounding wires in place on the terminal
marked GREEN. If the dialer ttn on when power is
applied, turn It off with the red 014'OFF key.

Connect dry (unpowered) contacts to the terminal
strip connection points. the connection point for basic
tour-channel units is tetmit strip 131, located on the
lower left of the main circuit board. Note that there we
four common return terminals matted 'C: any combi-
nation of these internally grounded terminals may be
used. 151 is un-plugable for convenience, PJI terminal
pornis are screw clamp type, eliminating the need for
wire termination Iugs.

The contact Input wires t,ould Ideally be light (16 to
24 gauge) signal wire rather than heavy power wire.
lit reduces problems of bit aid stiffness.

2

Units with B or mci'o Inputs ha'e a VX32 Channel
Expansion Cad plugged into connector J& If your tflt
has Vt cad ktstaed. then we 151 for common return
connections only. ad connect one side of each con-
tact to the appropriately marked channel input number
on the VXS2 card. Leave 151 terminals 1,2,3 and 4
unconnected. Note that the common 'return' side of
the contacts wW need to be consolidated into not more
thai fats wires caning into the 151 terminals mated
'C'. ROUTE THE WiRES TO 'tHE W32 CARD SO THAT THEY
DO NOT PROTRUDE ABOVE THE lOP Off tHE CARD, other-
wise they wW interfere with the front pariS board when
the door is closed.

IN AU. CASES, BE SURE THAT THE CONTACT INPUTS
ARE 'DRY' AND DO NOT PROVIDE POWER OF THEIR
OWN, OR THE DLALER WILL BE DAMAGEDI

Note that terminal strip 151. and the terminal strips on
the VX32 card If any, are un-plugable. Be sure that wire
stresses do not result in a terminal strip becoming un-
plugged when the door is closed. etc.

SPECIAL CASE:

yols Inputs are comIng from a logic con-
trofler with IL CMOS or 5-volt DC logic output.
'direct connection may be made as long as the
controller has the some electrical ground the
dialer. If fligherwoltage DC levels edst. use diodes

- in series with tie dialer inputs, with the cathode
(banded end) toward the source. In at! cases, a
low (0) logIc level wW be Inteipreted by The dialer

a closed ckcdt input.
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FOR UNITS WiTH
NO VX32 CARD,
CONNECT ONE SIDE
OF EACH CONTACT
TO CORRESPONDING
NUMBERED TERMINALS
ON TS1.

CONNECT GROUNDED
120 VAC POWER

CONNECT COMMON RETURN
TO POINT(S) C ON TS1.

OF ALL CONTACTS

3
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NWL MODE. NO

UNAC4OWtEOGEO ALARMS.

CHECI(STAIUS MODE i NORM
(LOCAL INQUIR'fl. CHECK

10 BAT

SATTERY CHARGING PFAIL
OR DCHAPGING.

AC POWER FAiLURE:
RUNNING ON IATTERt

RE1ttC TO NORMAL MODE.
F ALREADY NORtML, GtttS

CHECK STAU REPORT. ALSO
TERMIK4TES CALLS AnD REPOR1t.

ACCESS PtlOt4E LD4E; PREPARES TO
0CM. DIGITS AS THEY APE PRESSED.

PRESS TO TALK. RELEASE TO TEN.

OCAP%C UNIT (PREVENTS ALARM
CALLS). F ALREADY O6APMEO.

tE.ARMS AND aEA OLD ALARMS.

Tlfl UNIT 0FF. F ALREADY
Off. IURtC UNIT ON.

PROGRAM MOOE; READY
FOR PROGRAM CODES.

MESSAGE 6 NOW
SEING RECORDEDI

PROGRAM/Ot 05
RECORDING 02 06
DISARMED 03 07
PHONING\ 04 08

RJS*CS WHEN UNIT
6 D6APMED.

PHONE CALL P4 PROGRESS;
ALSO RASICS SETWEEN CALLOUTS.

CANaLS PROGtAM
CODEENTRY.

• With a fully charged battery, light should go out within a few minutes ot turning on. A discharged batleW
may take up to a day to fully recharge.

° During AC power lallure, all liluminaled liDs will flash to conserve battery power.

4

%ss
3 3 R?ONT PAtE. KEYS AND PCICA1ORS

McROPHONE

00
0.0000

PUTS UNIT P4 PROGRAM MODE.

CODE ENTRY.

ocu 0
0
0
0

0
0
0

SPEA)R

000
000000
000000

0
0
0
cE3

0
0
0

\
RECORDS SELECTED MESSAGE
UNUL RELEASED.
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SEC1ION 3. INITiAL BASIC PROGRAMMING AND ItS11NG

3.1 STEP 1: RESETTING (CLEAPING) THE UNIT

AM press PROGRAM. This puts the dialer hi the
Program Mode. as indicated by the lighted pro-
gram legend. All proarammlna operations must
be done with the unit in the Proaram Mode.

CAUTiON: The following step erases all user
cramming including recorded messages so
normally it done only at fltId staziup.

To clear the swtem memory, press:
935 9ENTER

if you make an error in code entry, press CANCEL
and stat again.

3.2 STEP 2: PROGRAMMING PHONE NUMBERS

Refer to PROGRAMMiNG WORKSHEET ,k You are

encouraged to Mite down the phone nisnbeis you
want to program, along with a person's name for
each phone number.

To program the first dial-out phone number,
press:

7 01 (then the comp1ete phone number) ENTER

For exampe. to program 1 (415) 658-6713 as the
first phone nanber, press:

7 01 1 415658 6713 ENTER

To program a second phone number, tze code
702 instead of 701, progressãng to a modmum of
code7 loforthelottiphonenumber,

Each number may be up to 24 digtts in length. Be
sure to include any necessary area codes or 'l
pefres.
SPECIAL CASES:

I yi need fld ndS. pea:
90I1ENIER

To go 10 .&..k.J —flg.presr
9OIOtNIER

To tt ds betweencided pe tie MMZtw
once for eadi one second delay desired fl 1* phone
znberpanvrgprrn
Refer 10 %cD3t4 6. .ØDVMCED PRR4M1NG, tar spe-
dallied progranwnk ch as "gToupLng phone riimbes
with flput channeL or to estabth and te a 'ccl -
ware pta* ftsnbec, a

5

3.3 STEP 3: PROGRAMMING INPUT CHANNELS

Vow verbatim autodlaler needs to Iciow whether
th bput clxrneG are to be NOQMALI.V CLOSED (alaim
on Open Cci4t), or NORMAllY OPEN (clam on closed

ii contact inputs we initially set nomlolly closed
(i.e. they wiS dam on Open Cicuit). This the default
setting and, therefore. any Open Circuits. hcludlng any
kipjb left tEcornected duing Wtstaflation. wW appear
as clanG wdl the kiputs are programmed.

To aulomatically program the Piput, lkst make sure all
kiputs are fri their NORMAl. (non-clam) state. Then
pre:

5 0 0 ENTER

The VERBA11M autodlaler automatically examInes all
kiputs and progrn theni to claim on the opcostte
input state from lbS present status. This code 54))
does notaffect any channels that have been program-
med for status only, Run lime Meter. a Pulse Totafizer
function.

SPECIAL CASES:

t mrt notitier 1ap.a,utkigd ULAWkipUt
Hoe. the folcwtig conhigurallon cØons

as ctthle:
To S IflriO.fl a&aA WE nanfly d
cpaat2t (i.e. to dam on open cVaAl3, pre

5u1ENlER: -

vt,ere is The 2-dgft d,S runber you ore program-
'ntig. Bessetdwq%ta.aleadngOfathannelsl

9teptietnsrunbaatvodgite
TosS at hI**si an tpit dauiet for IUITIC*
opennu&.,(I.e. to dam on closed ckainj, prest

57Z2B41B .

davrselt!epxt*S*.
ttWJ*Qo'in r' 17 If so.progran ead' mdi-
.bjd charnel ar fotv -

5D1IER

Do ',az ad 'UIw&.aS Wit set t un
tne mec Maat is coSç at alarm ddait bs
Npo*ig tie told nfled tnnltt the kipid con
11 closed? V so progrSn each charnel a fdot:

54ENTEreeCl1CN624
Do ai want any of yz catt kipuls set for tie Putse
Thtdta ftridlort? V , refer to SECTCN 6.2.
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3.4 INITIAL TESTING

Fist. temporarily disarm the usdt by pressing DIS-
PW4'RE-ARM until the DISARM LED is flashing. This
prevents the unit from dialing out.

Next, physically trip each serrig device in turn
(martulate float switches, relat etc.) and vedfy
that the conesponding input channel LED ights at
the front panel, and then restate d sersos to their
normal state. Now press DISARIvYRE-ARM. lit Ml
clear cut the charnel input I.E and restore the
unit to a ready condition.

FnalIy, to test the phone kne connection, with the
s phone cad plugged into Its phone jock,

temporarily remove the AC power cord to the unit.
The PF.AJI. LED Ml Illuminate. At this point all llKnI-
noted l.EDs will flash on and off in order to con-
serve boffery power. &nce the ut is not disarmed
itt tme, after a 0.1 minute Alarm Thp Delay the
PHONING hght will Illuminate and the unit will ac-
cess the phone line and will begin dialing the first
phone number.

The unit will recite its station IL) and power falkire
messages. You may convese with the peison
answering by pressing and releasing DLALOUT/PRESS
TO TALK. Press this key again when you wish to
speak, and release this key to listen. This action will
suspend message recital. In itt case, when the
conversation is done, you should end the call by
pressing NORMAL. Ordinarily the alarm call would
end automatically.

Now press DISARPNRE-ARM twice. This step disarms
and then reaxms the unit clearing all acknow-
ledged alarms. This clearing also occurs automali-
cauy after the Alarm Reset line has elapsed (de-
fault value 1 hour. See SEC11ON 5.6).

Your VERBATIM autodlalor Is now able to operate
having at least one dialout phone number pro-
grammed and having Its Input channels config-
tired. However, you may wish to record your own
valce messages (see the next section) or pedomi
special advanced prograrrvnlng Items (see SEC-
liON 6) before referring to SEC11ON 5 on USING
YOUR PROGRAMMED VERBA11M AUTODIALER.

6



SEC11ON 4. RECORDING MESSAGES IN YOUR OWN VOICE
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k sure to complete the programming of me

Input channels as described In the previous sac-
Son before recording any messages.

Recording messages k an optional stop. You
VERBA11M cutodlaler comes with bult-bi default
normal aid darn messages for ci charnels, so
recording messages In your own vcoe can be
postponed If you so desire, tnil you have bec-
ome more familiar with you nut. You may even
choose to record or re-record you own messages
from a remote telephone at any *ne.

Ordinarycontact Input channel default messag-
es are "Channel N Norrnar and 'Charnel N Alarm".

For 'Status Only" and Run lime Meter pro-
grammed channels (neves causing an alarm), the
default messages are 'Channel N is ON" when the
input circuit is closed, arid "Channel N is OFP
when the input circut is open.

me default Station ID message is ID Number
One." The ID message is included In evety phone
call to Identify the coiling ut.

SPECIAL CASES:

reference. you wi o then be prepared to record
you messages with the greatest ease aid efficiency.

in addition to the o%ercl Station ID message, Iwo dif-
feceSmessages ore used for each contact Input
channel: one mesoge for the NORMAl. CON DIllON
aid another for the ALARM (fail) CONDITiON. A2D
tmeis can leave the ettkia default 'Channel N is

md messace in place rather than de'cthg recording
true to the Normal Condition message for each chan-
nel. Itt leaves more recording lime available for re-
cording ALARM (fail) CONDI11ON messages for each
chaiiel.

Wtuen you have S down the messages that you
wait to record, you ore ready fcc

4.2 STEP 2: VERIFYING/EXTENDING THE TOTAL
AVAILABIt RECORDING liME

Do you need to extend the available recording
time? Unless you have Irtailed exiTa speech memory,
the available recording time is:

ke any of your input channels programmed
for status-only reporting or for run-tIme meter-

big? (See SECTION 64 V so. and If you wish Ia
record your own messages for these speclaffy con-
figind channels rather than retying on the default
Chamnel N is on' or thamnel N is oft messages,
plan a message for the Closed Clrctdt condition
and another message for the Open Circuit cord-
lion for each channel. For Rui lime channels the
unit will add a report ofthe n.m lime in hours, using
bulItb speech, at me end .ot the appropdale

-cIosed or open clait message.

Ale any of your Input channels programmed
for Pulse Totalizer function? if so, see SECTION 6.2
for special guidance message planning aid to-
corcfln

4.1 STEP 1: P1.414 AND WRITE DOWN All. YOUR
MESSAGES

WORKSHEET C Is provided to assist you with this.
Please use the worksheetl Not only wiV you then
have a wittlen record of your messages for future

7

ktlalty, the unil is set for the fastest memory use rate
('Rate 1 '). gMng the hIghest fidelity sound recording. If
you are sure that your messages take less than
the 9nltIal' lime shown above for your unIt (14
seconds total for a 4-channel unit),go on to step
3. You may also verify your unit's cunent rate setting
and corresponding total message recording lime by
pressing 9 11 ENTER.

If you need more time, or If you are not certaln
the Verbatim autodlaler's exclusive Autoextend'TM
feature wW automaticaily extendthe available record-

ing lime,selecting the opllmnsn recording rate (speech
memory rate) to giveyou the highest possible recording
sand quality for you length of recording.

WARNING: The following step will erase arw kS9
recorded messages.

To use the AutoextendThl feature to extend
recording lime, have you message wodheet handy
as you press:

9 1 2 ENTER

'irtd' total recording
lime (at Rate 1):
4chan.unlt l4sec
8chon.unit 28sec

Extendable to:
IRate 2, 30(4)
21,28 or 40 sec
42. 56 or 80 sec
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The VERBAI1M aulodlaler Ml prompt you to Immediate-

ly begin reciting your entire lIst of messages at
the sound of the beep, one after another, at the
same weed that you wifl want to later record them.

During lhLs time, the VERBATiM autodlaler will not be
recording your spoken messages. Instead, It will
be timing you.

Wten you ha'e linished reciting (not recor the last
message. Immediately press ENTER.

Oi#er the phone, press ZERO to start the 1km-c Eug. and ZERO again to end the timing. See
SECTION 5.7, REMOTE OVER-THE-PHONE PRO-
GRAMMING.

Based on how long your message recital toot the
Autoextend feature will automatically calculate
which recording sate optimum for your length of re-
cording time, and will then automatically select
that rote. It will tell you how many seconds your mes-
sage toot and how much total recording time It has
now given you, Now you are ready for

4.3 STEP 3: ACTUALLYRECORDING YOUR
MESSAGES.

Fiist. minimize any background sounds. Have your
message woksheet In front of you and be prepared to
recite the ThsI ALARM (FAULI) CONDmON message In a
loud clear voice within about 6 to 12 Inches of the
microphone located at the top of the front panel.
Press:

1 U ENTER
where U Is the appropdate 2-digit channel number,
such as 01 for channel 1. Be sure to tme leading ze-
roes, In order to keep ZZ a 2-digit entry. Use 00 tot the
Station ID message.

The dci specifically Identifies the mage you ale
about to record, and then prompts you to press the
record key and hold It just for the duration of
your spoken message. Note that the RECORDING

light comes on dusing recording.

Over the phone, since there Is no RECORD
key. the 'doe will prompt you to press ZERO

to begin recording, and press ZEROagain to
stop recording. (See SECTiON 5.74

The VERBATIM autodloler will Immediately play
back the message you have Just recorded.
allowing you to determine If you need to re-record ft
louder, softer or more clearly. etc. Eeiiment with
different 'dume levels to get the best message clarity.
If there Is too much background noise at the dialer site,
record your messages over the phone.

a

Always stop the recording pttm pIty to acid wasi-
ng recording lane.

To record an alternate 'noanal condition' mes-
sage for charnel U, press:

2 U ENTER
and folow the ne procedure as above.

To review an cdstlng message for charnel U.

3 U ENTER

The VERBATIM astodaler Ml replay both adsting mes-
sages for ctaviel U. ThIs Ml lickide any default mes-
sages remaining h tme.

SPECIAL CASEt

Pa aw dnei tct you Pt.e progiornmed for Stfl
Crarortorffisi*ne Meterftntat tacode 1 Zzfoethe
4,en Oat massage. a-id 2 Ufor lbs Cted Cctdt

Vya.s nn aft dioiflne. you wt hear the manage
b n-as mnege mV. Go back to STEP 2 above to re-
est± total ae recording Sne. You icy elect to
siulen sane messages. a iely morn on selected detail
massages, or you may MTCEXTB$) be acliable
fficordng tne. Then. te-ceoard of messages.

tyou with to arndte oe *ne fri a edflc rnas-
ge fle aAigSw er n ttcffec4 enter
the code far iecorrlng that mwge, but odd on eta
digIt 1 flougIi 4. betore pressing ENIEIt 'The dglt 1 (Ibte
1) tieshortest line cit the bestsand guolty. whie
4 lRate 4) gIvs the bngesttne wtIh poorest soundqtCty.

t)w witht SfleadSaC zTga enter thecode
tar tecording that rnege. aid on extu otr before
passing ENTER. for satØot

1UIOMENTR S

1)01wth to tze 1w delaitStotni) rrge bit with
a cilTausi D miter af tie W. press-

9I4NENIER
witrereNb the deWed V junber v.lttr may be t 1o24
dgtt sane pogrom the VERMIN wIts

erbetalDnwtha
ffvu w setazedftrecadtlg rate sateflu%
le*ig Azitoalend do It, pess -

9t3N ENTER
-

wiere NI the desired recordhg iote 1.23 or &

You wil Iwn need t wend ory n—' ,r hat e
paia4r macad do faerd c



SECTiON 5. USING YOUR PROGRAMMED VERBATIM AUTODIALER
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5.1 PlACING INQUIRY CAlLS TO THE VERBATIM
AUTODIALER

You may cal the VERBA11M aitoddor any time from
aw phone MS the proganined fluTter of ftis the
tflt wW begin reciting a '.clce report. itt vtç Its Sta-
tion ID Message, then arty special wairktg messages
(sJch as not ho*tg arty phone ruitec programmed.

hi the damed stale. etc 4, aid then the status
of each chattel input. if there are no tnacInow-
ledged or aethowiedged alarm conditions on any
cininel. then Jtzt before the dolts report the VERBATIM
autodlaler wil say 'hi channels noimct. U itt cal
acinowledging an unacknowledged dorm, the VER-
BAuM autodlaler will say 'Alarm ociriowledged'.

The channel status report will be recited 3 times. Be-
tween each recital the VERBATIM autodlaler wW Sie a
prompting beep and then wait a few seconds for you
to optionally enter a special Command Tone (see SEC-
lION 5.7 below on over-the-phone programming). If
you have not chosen to enter a tone, the unit will say
'Goodbye' and terminate the call.

5.2 CNECIC STATUS iNQUIRY AT PANEL

When the NORM LED lit, you may hear a report of
currentconditions by pressing the NORM'CHECK STATUS

key. You may cut this report short by again pressing the
NOR IWCHECX STATUS key.

5.3 RECEIViNG AlARM CALI.S FROM THE
VERBATIM AUTODIALER

U the alarm violation Is coftected after the unit
has gone Into an Unocthowledged Norm state,
cOIIlflQ will not cease. However, the phrase 'now
noinid' will be added at the end of each recital of the
Alarm Condition mage. Exception: For power failure
dan. when power is restored the message is 'Power
is on.'

U the dam has been ac$no'Medged. the word 'ac-
knowledged' wA be added.

These dawn messages will then continue to be
tickided in arty stats report tztlll the Alarm Reset time
atiphes.

If a channel is in violation but its Alarm Trip Delay has
not timed out, the channel's clown message will be
recited, with the word 'alerr added.

5.4 CONTINUED DIALING IN NE ABSENCE OF
ACKNOWLEDGEMENT

The VERBATiM autodlaler will then watt for the program-
med Tune Between Maim Calls (default 2 minutes),
during which you may colt the VERBATIM aufodlaler
back to acknowledge the alarm. If no acknowledge-
ment is received at the end of itt period, the next
phone number will be doled. The process will be
repeated indefinitely, repeatedly going through all the
designated phone numbers, until aclciowledgement is
received.

5.5 ACKNOWLEDGING THE ALARM CALL

'Mien any input conditon violates the alarm condition
programming, and if Uiat violation persists for the dura-
lion of the Alarm Trip Delay for that input, the unit goes
into an Unacknowledged Alarm state and begins dial-
ing the first of up to 16 programmed phone numbers.
(See SECTION 6.1 on optional Alarm Call Grouping If you
want the numbers dialed to depend on which channel
is in alarm.) The corresponding channel clown I.ED
begins flashing to Indicate an unacknowledged alarm.

The vvlce messages follow the same format as for an
inquiry call, including the prompting beep, except that
channels that have no alarm activity am not
Included In the alarm report. U there is no acknow-
ledgernent, the VERBATiM outodlaler will repeat the
message for the programmed number of repeats (de-
fault 3 repeats), then will say 'Goodbye' and terminate
the call,

9

To acknowledge the alarm during the alarm call, enter
a touch tone '9 at the sound of the prompting beep.
The VERBATIM outodlaler will say 'Alarm is acknow-
ledged, Goodbye' and terminate the call. See SEC-
liON5.7 foradditional ways of acknowledging an claim
without ending the call.

An alternate way a ocl'nowledge the alarm is to wait
for the alarm call 0 end, then call the VERBATIM auto-
dolor back. At the front panel. pressing NORMAL PRO-
GRAM. DISARM, or DIALOUI will cisc acwIedge the
alarm. Upon acknowledgement, the channefl.ED ch-
anges from flashing to steady muminallon.

5.6 ALARM RESET TIMEOUT APTER

ACKNOWLEDGEMENT

Upon receiving an acknowledgement. the VERBATIM
autodlaler begins liming out the Alarm Reset Time,
(default 1 hour).
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CANCEL
ENTER

POINt
MINUS

1'
VIOLATION
OCCURS

ALARM TRIP
DELAY

V
'I'

UNACKNOWLEDGED
ALARM

ANATOMY OF AN ALARM

ii'
ALARM RESET.

READY FOR
NEW ALARM

hither coiling on behalf of that chane4 is aspended.
regardless of hither aclMty at that palictia kut th-
kig itt penod. If new olaznis occts on other chcrrieis
during Vt pedoci. be txt wil go back kilo the Ucxjc-
bowtedged Air fle aid dial the tnt appropda$e
phone nsite. with ciotng continiing irt a new act-
nowledgement is received.

At the end of the Alarm Reset period the charnel dam
LED turns off, the Acknowledged Alarm stati.m is cleaed
for that pailcdar charnel input, and It is again ready
to go into Lkiaclaio'Medged Alarm whene,'a a biolation
occus at that input. in partlc*Ja. It mean that If the
violaton had not been removed prior to the timeout,
dialing wW begin ogdn lirnedlolety Lyon lkneout of
that Alarm Reset period.

It may be helpful to refer to tie diagram 'Anatomy of
an Aba'

5.7 REMOTE OVER-THE-PHONE PROGRAMMING

During arty phone call friquiry call or alarm call).
-= at tie end of each round of messages, the
prompting beep is issued. If you press a Command
Tone '1' at the sound of the beep, the VERBABM auto-
dialer will prompt you to enter a program code. (Or. if
you hwe established a Security Access Code, you will
fist be prompted tar itt code). You may enter codes
for most of the programming operations described in
this manual except reading or changing the optianal
seca access code.

&nce some of the front panel keys are not found on a
touch tone keypad, some special conventions apply for
over-the-phone programming:

In Place Of: Enter

**
*

To end a phone cafi after pogrammlng, press #
# wtthout a pdor digit entiy. the VEROATIM auto-
dialer will then issue a prompting beep which is an
opportunity to re-enter a '1' If you didn't want to end
the cct. It will then say 'Gooctye' and end the call.
Special exception: over the phone, you may not prO-
gan more than one consecutive dialing delay, be-
case # # (two hi a row) is htetpreled as ENTER when
programmIng over the phone Ibver. you may ex-
tend Vt delay wing code flS: see PROGRAM CODE
table.

If ivu frdtlally entec a Command Tone 2 In
place of the 9', you will be in a special Program
Review Mode, which allows you tie safety of checking
any of the progintig Items or messages. without the
possibility of a8ekig any of them.

If you Initially enter a Command Tone 3 In place
of the '1'. you will hear a report of each channel that
has any acknowledged a tnaclaiowtedged alarm

If you Initially enter a Command Tone '4' in place
of the '1', you will hear a isling of all programmed
phone nisnbecs, pits any other basic programming
Items That you ha..e altered from melt default values.
lit is particularly iseful in diagnosing operating prob-
TG.

If you InItially enter a Command Tone '0' in place
of the 1'. the unit will Immediately say 'goodbye' and
end the phone call.

Note that If nieceS an unacknowledged alarm. entering
any of these tones will also ocknowledgethe alarm. In
addition to their other primary functions.

ALARM RESET
TIME/

DIALS ENDLESSLY
UNI1L ACKNOWLEDGED

ACKNOWLEDGED



t8 USING ThE VERBA1IM AUTODIASEP TO DIAl.
OUT AND CONVERSE (SPEAICERPHONfl

At the panel. starfrig k the Nom] Mode. press the
DLALOIJT/PRESS TO TAlK key. Next pess the digits of the
phone number you want to dial. Each digit you
press will be dialed as you press It. You will then
hea the soud at the Sighg. When you hea the
phone answered. press and hold the sane DLALOUT-
?PRESS TO tALK key a you speck to the person on the
tie. and release the key to ten. Cont'nje the corner-
satlon Wi this manner. To end the ccl press NOftMAL.
If the DLALOUTRRESS 10 tALK key rernaS tflxessed fo
more Than 2 minutes. the VERBATIM autodloler wi auto-
maflcdi end the cal.

To automatically re-dial a number that was previ-
otmty manualty entered by this method, press DIALOUTI
PRESS TO TALK as before, then press ENTER rather than
entering digits manually.

If you are at the panel wtien a phone call is bi prog-
ress, you may suspend the message repofl and con-
'eise with the pemon on the other end by pressing the
DLA.LOUT/PRESS TO TAIJ( key as described above. These
will be no additional dioflng, since connection has
already been eslablthed. To end the cat press NOR-
MAL.

11
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SEC11ON 6. ADVANCED PROGRAMMING
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6.1 COMPLETE UST OF ALL PROGRAM CODES

The following table stznmartzes tie wide nlety of ava-
able progranining operations. along with a descdpliOn
aid comments. Additional infomaffon may be found
in referenced notes below os we4 os in the referenced
sections elsewhere in the manual.

When the overall programming cleared out at initial
startup, all programming is automaIIcay set to factay
default .clues shown in the table. Most of these
default values are quite suitable for most men
and only selected Items may need to be pro-
grammed to different values.

In general. entering a code and then ENTER without any
inteivening 'eokie reads the existing programmed setting
without changing It. Also, in general. entering POINT
after the code and before ENTER will clear program
'item, or will return It to its default value.

in Vt table several fan of n&rnedc %due eçtdes are
shown. They are:

V A value of one or more digits whIch may
incbde a decknal point. Examples: .5. 2.8.
3$XL6. O.

N One more dglts gMng a whole n&snbec no
decimal poit allowed. Examples: 1. 5. 20.

ON A two-digit Designation Number
for phone numbers (01 for &st
nunber, 02 for second, etc.).

1fl UsedtotunaftrucllcnON(1)orOFF(0J.
11 2-digit charnel nu'nber (use 11=00 for ID

message).

1. 11=2 diad channel number, Use 11=00 for Station ID message.
2. For any channels you have programmed as 'Status Only' or 'Run line Meter'. use code 111 for the Open Clrcu'it

message. use code 211 for the Closed CIrcuit Message. See SEC11ON 6.2 for message information for any Pulse
Totalizer channels.

3. ON (Designation Number) is 01 for first dialout phone number. 02 for second number. etc. ON =00 for special
'callback' phone number. Use MINUS to insert any needed delays between digits. Each such delay is 1 second
unless extended using code 928.

4. Actual power failure trip delay may be a fraction of a second longer than programmed 'clue, due to power
supply discharge time.

5. CAUI1ON: If Alarm Reset Function is turned OFF, acknowledged alan will NEVER SELF CLEAR, preventing further
alarm calis after acknowledgement for each channel.

6. Speaker always operates during front panel operations, even If tuned off.
7. Cannot be read or changed over the phone.
8. Does not change channels that have been configured for 'Status Orly,' 'Run line Meter.' or 'Pulse Totalizer.'
9. CAUTION: High Speed Dialing setting may not wart reliably with some telephone company exchanges.

10. Add POINT to restore default message.
11. To pre-set a Run lime due. inch.ide the 'clue before ENTER.
12. MaxImum 'clue that can be entered is 4,294,967,294,
13. Omits all mention of disabled channel. Restore by setting for Noimally Closed, Normally Open, etc. '

13

NOTES FOR PROGRAMMING CODE TABLE:
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WORKSHEET 0: ALARM CAlL GROUPING PROGRAMMING

Used to link' certain Input chanels to caD only selected phone numbers.

PART 1: As an organizational step, write In a Group Description Name (Electrical, Security, etc.) for each of your
phone number groups, and the two-digit designation number of the phone numbers you want Included in each
group. Reler to the fLlled$n example below. This should be done only oiler you Pave already entered your entire
list of up to 6 phone numbers on WORKSHEET A

EXAMPLE:

GROUP DESCRIP11ON

(Electrical, etcj
2-DIGIT PHONE # DESIGNA1)ON
ftaken from WORKSHEET A)

GROUP DESIGNATION

(Elecldcal, etc.)
2-DIGIT PHONE # DESIGNAT1ON
(taken from WORKSHEET A)

Mcinkcncsa
Electrica,t

ol, oq, Os o
03. 04

ScttLr;ty 02, 05

PART 2: For each input channel that you wish to have linked' to one of your groups, write in your chosen Group
Description Name (Electrical, etc.), and the corresponding set of 2-digit Phone Number Designations which you
established above. Finally, write in these same sets of 2-digit codes, without the separating commas, to the right
of the printed program code (501, elc). This establishes the complete program code to enter for each channel that
you want linked' 10 call only a selected group of phone numbers.

Note that any channels that you do not enter such a program code for, will cause dialing of the entire list of phone
numbers, when that channel goes into alarm.

EXAMPLE, FOLLOWING PART 1 EXAMPLE MOVE:

CHAN
LINKED [CORRESP. PHONE #
TO GROUP DESIG'S EST. ABOVE

PROGRAM CODE
TO ENTER CHAN

UNKED
TO GROUP

CORRESP. PHONE #
DESIG'S Es)'. ABOVE

PROGRAM CODE
TO ENTER"öi

..nz_r
03

Q4

501 9
502 9
503 9
5049
505 9

'5C Secarrty
fl,.,, Sri-uri4y
03 Etec#e;c&\
04 1Mak�tcangtt—

tfl. 05
Ot. 05
n!. ng
Oi'014,05 O(

L—

501 9 Cl 05
502 9 02. 05
503 9 n' ng
5049 ol pcSoL
406-6-

06
07

5069
5079

1EiC+ncaJ07 — C3o'4— 5069 ô t4
-SZ-4-'

08 H5089 WT— — 3OES—
jQ9

- I 5109
Lk119
15129Li 15139

T4T_______ Esuc
5159

16 5169

09 I_________:—1c
JZ_.
13
14
15"

509 9
510 9
5)19
5129
5139
5149
5159
5)69

TT 5179 1T 5)79m
Ji._.

20
r_________
,.2LJ

5189
5199
5209
521 9

:Ic
1!,_,
20
2)

6189
5)99
5209
52F9

5229 22 j5229iL,. 5239 23 t5239
24 5249 24 5249, 5259 25 5259

,.2t_ 526 9 26 3269
..2.L.. 5279 27 5279L.. 5289 28 5289

1,jj_, 5299 29 5299
30

]1T______321
5309
5319

30
31

5309
5319

j_____________ 5329 32 5329

The above filled-In example is for on 8-channel unit. Three groups were established, and 5 of the channels were linked to a grout
The remaining 3 channels were not linked 10 any group, and therefore, those 3 'unlinked' channels would dial the entire list of phone
numbers in regular order, -

ci
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6.2 COMPLETE DESCRIP11ON OF AU.

PROGRAMMING OPERATIONS

THE FOLUYMNG DESCRIP11ONS SH DIE RELEVANT PROS
GRAM CODES IN PARENIHESES. AND ARE ORGAND A?-
PROXIMA1ELY ACCORDING TO THEIR APPEARANCE IN THE
LIST OF PROGRAM CODES IN SECTION 6.1.

Refer also to sectIon 5 for a descttpllon of over-the-
phone progranflg etc.

CHANNEl. STATUS READING

(0 U) READ STATUS OF CHANNEL U
Plays tie message that corresponds to the present— condition of charnel U.

(0 U 0) READ OPEN/CLOSED CIRCUIT STATUS
DIRECTLY

Says 'Channel U Is closer? If channel U Input Is pies-
ently closed circuit, or 'Channel U Is opert It the input
Is open circuit. Useful In lroubleshooling, especially at
setup time.

MESSAGE RECORDING AND REVIEWING
Be sire to refer to Section 4 for important details on
message recording, Including for codes 911 • 912. 9131
914.

(100) RECORD STATiON ID MESSAGE

(1 U) RECORD CHANNEL U ALARM MESSAGE
Also used for Open CIrcuit niessagefor channels pro-
grammed for NO ALARM (status only), or for Run Time
Meter operation. Also wed for preamble message for
channels programmed for Totdfizer function.

(2 U) RECORD CHANNEL U NORMAL MESSAGE
Also used for Closed Circuit message for channels pro-
grammed for NO ALARM (Status Only) or for Pta, lime
Meter operation. Also used for 'units of measure' pa-
lion of message which follows preamble and digit
readings, for channels programmed for Totallzer fine-
lion.

(3 U) REVIEW CHANNEL U MESSAGES
(Use 300 to rSew Station ID message)

CHANNEL PROGRAMMING (CONFIGURINGI
Also see SEC11ON 3.3.

(500) SET PRESENT INPUT STATUS AS NORMAL
CONDITION FOR ALL CONTACT INPUT CHANNELS
Used at setup time, as the most expedient way of pro-
gramrnlng the Normally Opec VNcxmally Closed configu-
rations ('Alarm Cdteda') of contact input channels.
Special config fions such as Status Only. Run Tune
Meter or Total izec may then be programmed for scecthc

ki&Adtd channels. lit code does not affect chan-
ne6 already progrannled for lIcks Only, Run Fume
Meter, or Pulse Totater.

(S U) READ CHANNEL U PROGRAMMING tALARM
CRITERIA

(S U 0) DISABLES CHANNEL FROM BEING MONI-
TORED AND REPORTED

(5 U 1) SET CHANNEL U FOR NORMALLY CLOSED
OPERATION
An Open Circuit condition will cause an alarm.

(5 U 2) SET CHANNEl. U FOR NORMALLY OPEN
OPERATION
A Closed Circuit condition will cause an alarm.

16

(5 U 3) SET CHANNEL U FOR NO ALARM (STATUS

ONLY)

(5 U 4) RUN TIME METER PROGRAMMING
You may program any of the ordinary Input channels to
accumulate and report the number of bouts that their
respecttve input circuits have been closed. Any such
channels wit never cause an alarm, but on h-,quiiy will
recite the channel's closed circuit message or the open
circuit message according to the status of the Input,
and will then report the accumulated closed circuit
time (as, lime) ta the tenth of an hour.

To program charnel U for Run Tune Meter operation.
Press:

5 U 4 ENTER

To preset a starting clue, press:
5 U 4 V ENTER

where V may be any value from 0 to 99,999.9.

To delete the Run Tune Meter programming, we one of
the other 500 serIes codes to reprogram the channel
for the desired programming operation.

As with channels programmed for NO ALARM (Status
Only) operation, the default Open Circuit message Is
'Channel N Is off: To record yotir own Open Circuit
message for channel U, use program code 1 U. The
default Closed Circuit messageS 'Channel N Is on.' To
record you own Closed Circuit message for channel U,
use program code 2 U.

(5 U 6, 5 U 7, 5 U 8, 935 6) PULSE TOTALIZER
FUNCTION PROGRAMMING
The Totalizer function counts the accumulated number
of pulses (momentary contact closures) occuning at the
input for a channel which you have programmed for
Totalizer operation, This function Is typically used to
accirnulate the pulse output of rotary flowmeters.
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M alarm selpolni may be pogramned to cteate an
alarm call upon reachIng a particular total value.
Scale and offset factors are progranrndle, aid user-
recorded messages may be used.

My contact input channel may be programed for
the Totalizer function, up to a total of 8 Totalizers. The
kad pulse rate must not exceed 1 CX) — per sec-
ond. aid U the rate is over 50 pulses per second, the
pikes must lose a 50% duly cycle.

To program charnel II for totalizer operallon. press:
Sill ENTER.

To establish a non-zero staling value foe the spoken
reading, odd the desired starting spoken value after the
7 and before ENTER.

To establish a scale factor (so that a number of pulses
will be translated into a single spoken unit count). press:

5il8 N ENTER

where N is the number of pulses corresponding to a
single spoken unit count. For example, If a pulse from
a flowmeler occurs foreach b'lO gallon ofwater flow,
but the desired report Isdesired in thousandsof gallons,
a value of 10,W0 would be wed for N. The unit wes
the word 'percent' in speaking of the scale factor.

The spoken scaled value will 'roll over' to zero upon
reaching 4.294.967.294. Values above itt should not
be entered at the keyboard.

The default message for Tofalizer channels Is 'Channel
N totalizer count is N? User-recorded messages ore
normally done in two segment. Use program code 1
U to record a preamble message such as 'the total
water flow reading is'. Use program code 2 U to re-
cord an ending units-of-measure message such as
Itnousand gallons'. During the report, the unit will insert
the digits èompdslng the actual scaled value, in this
example, the resulting complete report would be 'The
total water flow reading is (spoken value) thousand gal.b.
To establish a Totalizer claim setpoint. press:

5U6 N ENTER.

Vvtien the scaled value reaches N, the unIt will go into
Unacinowledged Main and begin dicing. You may
program a value of zero for N. to cancel any preiousIy
programmed Totater alarm setpolnt for channel U.

To clear out gif totalizer readings to zero in one step,
press:

935 6 ENTER.

(5 U 9.935 2) ALARM CALL GROUPING

lit is a programing step that lit' selected chanj-iels
to selected ddout phone riisnbers, so tat when a
— chaiel goes into dasm only tie phone ni-
bers 'k*ad' to tat charnel will be dialed. Ordinarily.
an dam on any clunel will cause dialing of the entire
tt of phone nrxTtecs.

Alarm Cal Grouping is typically done when certain
chczrels ore associated with a specific category of
personnel, such as electricaL plumbing, security. etc.
Note, however, bat Power Failure to the dialer causes
dialing of all phone numbers. If you need to Imit Power
Fakie dorm cdis to selected nurnbets, kin oft the
regular Power FaIlure alarm function wing code 921
0, descdbed below, aid then connect an tinned input
charnel for power failure monitoring. using the contacts
of a relay.

To program for Maim Call Grouping, It Is Important to
first write in your entire list of phone numbers on PRO-
GRAMMING WORKSHEET A. Note that there is a 2-digit

gnato Number' on the wori6heet associated with
each phone number (01 for the first number. etc.).
Note the correspondence with the 3-digit program
code for entering phone numbers (701 for the first nurn-

ber, etc.).

Next, fill in PROGRAMMING WORKSHEET B. referring to the
filled-in examples for guidance. The tight-hand cohsnn
will now contain the actual program code strings which
you should now enter, terminating each sting entry with
the ENTER key.

For example. to knk channel I to the second and fifth
phone numbers, following the filled-In example, you
would press:

5 01 9 02 05 ENTER

Phone numbers will alwa.t be dialed hi ascending
order of the 2-digit Designation Numbers, regardless of
their order in your program code entry. Note thai an
alarm on airy channel that is not Inked' with a oroaram
code entry will cause diolin of the enlire rist of phone
numbers.

To read the linkage programming on channeLZZ. press:
S U 9 ENTER

To %xi-Ink' channel U so that it again calls all phone
numbers, press:

5 II 9 POINT ENTER

To undo all erdsting linkage on all channels, press:
9 3 5 2 ENTER

17
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(6 V1 902,920,921) ALARM TRIP DELAfl
The Maim Trip Delay is the length of tne after a viola-
tion occurs before the trilt goes into lkiac$nowiedged
Maim and begins dialing. The detcsiI 'due is 2 sec-
onds for a inputs and 0.1 minute for power fa&se.
During this time, If a status S read, the message wW be
the ALARM message.with the extra word alerT append-
ed. If the violation S corrected before the Alairn Trip
Delay limes Out, no alaim or dalad wil occtz.

There ore two ways to change lit Maim Trip Delay:
afobal (corwnon ford chave ecept power failure)
prograrrYTtig. aid hdK4dud progarTirnrig for each
chcrre1 and power failure.

To program a new abbot Mann Tip Delay, press
9 0 2 V ENTER

where V is a 'ockje coasisllng of 1 to 4 digits, between
.1 and 999.9 seconds. For example, possible entiles hi-
chide .1. 5, 5.1. and 600.1 (seconds).

If you wish to program a new lndMdual Maim Trip Delay
for an indMdual U channel, press:

611 V ENTER

To set a different Power Failure Trip Delay. press:
600 V ENTER (code 920 does the same thing)

To turn off the Power Failure Maim function. press:
921 0 ENTER.

To turn the Power Failure Alarm function on again. press:
921 1 ENTER.

Note that the global code 902 oveiiides any previously
set bndMdual channel Alarm Trip Delays. Therefore, if
you wish to establish a different global Maim Delay and
also program selected inputs for still different k-,dMdual
trip delays. perform the global programming list, and
then any lndMdual flip delay programming.

(7 DN, 901, 928) PHONE NUMBER

MING
Also see ALARM CALL GROUPING. above, and Section
3.2.

NOTE: DNSthe 2-digltDeslgnalion Number: 01 forthe
list phone ntrnber. 02 for the second number, up to 16
for the 16th phone number.

Refer to PROGRAMMING WORKSHEET A. Write down
each phone runber you wtsi-i to program, along with
a petson's name, for future reference.

To program the list phone number to be dialed on
alami, press:

7 01 (then the complete phone ra.zmber) ENTER.

'IS

To program the second phone number to be dialed on
dam, use code 702 in place of 7 01, progressing to
a ma'&iun of code 7 16 for1a 16th phone number.

Each phone ntxnber may be up to 24 dIgits hi length.
8e se to include any necessaiy area codes or '1'
prefixes.

To erase phone nutiber DN. press:
7 ON P0*41ENTER.

I you need Touch Tone dating. press:
901 1 ENTER.

For ext&,lgh-speed dialing. press:
901 2 ENTER.

CAUUON: High speed dialing Is for specialized
applications and may not work reliably with
some telephone company exchanges.

To switch back1 pulse dialing, press:
901 0 ENTER

Tokett delays between dialed digits (e.g. after a lead-
ing '9' In PBX systems), in the programming xocess
press the MINUS key once for each one-second delay
desired. To extend the length of each delay beyond
1 second. press:

928 N ENTER
where N is the number of seconds of delay desired for
each delay invoked with the MINUS key.

MISCELLANEOUS PROGRAMMING liPS

(903) lIME BETWEEN ALARM CALL CUTS
lit is Ihe length of lime after ending one alaim call out
and before beginning the next call out. Default value
52 minutes: range is 0.1 to 99.9 mInutes. To program
a different number of minutes V. press:

903 V ENTER.

(904, 922) ALARM RESET liME
This S the length of tIme after acknowledgement before
a given channel (or Power Failure) S automatically reset
to a clea condition, ready to act on a new dalTfl
candlilon. Refer to the diagram 'Anatomy of an Maim'
in SECTiON 5 for a depiction of the various events in-
valved in association with the Alarm Reset lime. Default
value 5 1 hour: range is 0.11099.9 hans. To'program
a different nisnber of hours V. press:

904V ENTER.
To Un the Maim Reset Trier function off, press:

9 2 2 0 ENTER.

CAUTiON: YOU SHOUlD NOT TURN THE ALARM RESET
TIMER FUNCTION OFF under normal clrcumnslances,
because once a given channel's alarm has been



acbiowiedged. It would never agc*i case ai alarm
call out.

To tin the Maim Reset Tuner firiclion on again. press:
922 1 ENTER.

(905) CLEAR AU. ACKNOWLEDGED ALARMS AND
AJARM RESET TIMERS
Especially during setup a'id testing. ft is teful to be
able to retrip an alarm after ft la pres4owly been tip-
ped and acknowledged. wthotd ha.,tig to wait for the
Maim Reset line to elre. To perform itt cleci out,
press:

9 0 5 ENTER.

At the paM the sane result may be more easily ob-
tained by pressing DISARI4'RE-ARM to disarm the unit,
then pressing It again to rearm tie unit.

(906) RING ANSWER DELAY
This is the number of rings required when coning the
unit, before the unIt wit answer, A long ringdelay might
be programmed If you wish personnel to have tine
opportunity to answera regular telephone on the same
line, before the dialer would answer. Default value is 1
ring: range is 1 to 20 rings.
To program a different number of rings N. press:

9 0 6 N ENTER.

(907) NUMBER OF ALARM MESSAGE REPEATS
This is the total numberof times each messoge or set of
messages Is spoken during each alarm call out. Nor-
mally a '.due of 3 repeats (striclty speaking, the alarm
message plr.s 2 additional repeals) should be pro-
gramrned. because sortie messages would not take
long to speak and you need to allow adequate mes-
sage recital time so that the person called will have
adequate time to answer the phone call and hear at
least one complete set of messages. Default value is
3 repeats; range is 1 to 20 repeat. To program a
dill erent number of repeats N, press:

907 N ENTER

(908) AUTOCAZJ. TEST FUNCTION
TheAutocall Test Function causes the unit toplace test
calls at regular intervals for the purpose of ongoing
verification of dialer and phone line functioning. Calls
are placed only once for each inte4d, to each regular
phone number programmed (7 01 through 7 16), ex-
cept that If anyone acknowledges a test call, no further
calls will be placed for that time interval. Each call
gives the station II) message and astatement that this
is a test call, plus a report of all inputs.

To turn this function on, press:
908 1 ENTER

It

To tan It off, press:
9 0 8 0 ENTER.

The fist series of cab begins soon tie Autocat
Test Function is tried on. Therefore, If you want the
unit to cat at 5 PM each day, you will need to turn this
ftnction on at that tune. The default interval is 24 hours;
range is 0.1 to 99.9 hotxs. To program a different kiter-
w] V. press:

909 V ENTER.

(910) SECURI'IYACCESS CODE
Once you esktlrsh a Security Access Code,
unithoilied pasomel are prevented from altering you
progranrntig a messages ove the phone without first
entering tie Access Code. itt does not affect pro-
graw*ig access at the panel.

To establish an Access Code N of up to 8 digIts, press:
910W ENTER atthepanel.

Once established, whenever you press a Command
Tone 1 at the prompting beep, the unit first prompt you
to enter the Access Code before allowing you to per-
form programmIng or message recording operations.
You may still read e4sting programming without using
the Access Code by pressing a Command Tone 2 at
the promptingbeep. However, theAccess Code Itself
cannot be read aver the phone.
To delete the Security Access Code so that no code
required in order to perform over the phone program-
ming, press:

9 1 0 POINT ENTER at the panel.

(921, 930) POWER FAILURE ALARM FUNCTION
ON/OFF; DISARM/RE-ARM ALL ALARMS
To turn off the Power Failure Maim function, press:

921 0 ENTER.

To turn the Power Failure Maim function on again, press:
921 1 ENTER.

To disant the unit, preventing any alarm call outs,
press:

930 0 ENTER.

To rearm the trill, press:
930 1 ENTER.

At the front panel, the same result is more easily ob-
tained by using the DISARIVVRE-ARM key,

(700. 924) CP' IRACK/CALL FORWARD
Ibis feature causes the unit to dial a special 'zeroth'
phone number on command. lit is typically Initiated
over the phone, causing the unit to can back to the
person who invoked the command, in order to verity the
ability of the unit to successfully dial out. The unit grves
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a status report of all channels a pat of lit cat

To program lit special callback runber, i,ress:
7 00 (then the complete phone ntsnber) ENTER

To initiate the actual diafing. press:
924 ENTER

U you have executed this corinond aver the phone.
the unit will advise you that It w be calling the callback
rnnbor in 15 seconds. Then It will end the current call
in prepamallon for placing the callback cat. If you have
executed Itt ccnynand at the front panel, the dialing
will occur ETimediately.

(926) DELAY BEFORE RETURN TO NORMAL (ECT

DELAY)
Sometimes It is desirable to prepare the unit for the
ability to detect violations and dial out, but with an 'eat
delay that allows the user time to wdt or remove tern-
porarily existing alarm violations below the unit be-
comes active. To do lit. press:

9 2 6 V ENTER
where V is the desired delay in minutes (range 0.1 to
99.9 mInutes). Then press DISANWRE.ARM If necessary
to extinguish the flashing DISARMED legend light. How-
ever, do not press NORMAL. but Instead leave the unit
in PROGRAM mode, with the PROGRAM right illuminated.
The unit cannot go into alarm while In PROGRAM mode.
When the delay period times out, the unit will automati-
cally return to NORMAL mode and will then be ready to
act on any alarm violations that occur after that time.
lit code must be re-entered each time you wish an
exit delay. since the delay value automatically returns
to the default value of 2 minutes upon timeout. The 2
minute default value provides protection against the
possIbility that someone might walk away leaving the
unit in PROGRAM mode, or pethaps hang up the phone
after peiformning over-the-phone programming without
property ending the call.

(932, 933, 934) MICROPHONE AND SPEAKER
OPERATION
If you enabe the front panel microphone using pro-
gram code 933 a described below, the microphone
will be automatically activated faa 15 second listening
period at the end of each alarm or inqdry caL allow-
Ing you to hear the sounds near the unit from a remoteS
To turn this function on. press:

933 1 ENTER

To turn this function off, press:

9 3 3 0 ENTER

K you have tuned the microphone on. a above, then
O*ig any phone cat. ku may also Invoke a one-time
bening period by entering Remote Program Mode
(presS 1 at the prompting beep) and then entering 9 3
24'#.

Ta tin off the specter so that neIther alarm call or
hg'Ay call aclMty is head at the unit, press:

934 0 ENTER.

The specter w still be heard when operating keys at
the front panel.

To tr the speaker on again, press:
934 1 ENTER

The — ume may be austed via the trimpot
shown on the Electrical Connection Diagram.

(935) PROGRAM CLEAR OUT OPERATIONS
The following list of program codes provides a fle'dble
variety of operations to convenienity clear selected
programming Items in order to allow for a fresh start.

Clears out phone numbers; sets
all delays to default.
Clears out phone numbers only.
Clears out all alarm call grouping
Inkoge.
Sets all delays to default values.
Clears all user recorded
messages.
Clears all programming except
messages.
Clears all totallzer counts to zero.
Total clear out; ERASES ALL PRO-
GRAMMING AND MESSAGES.

(940) DIAGNOSTIC READOUTS
To assist In analyzing the way the unit is operating, the
following list of diagnostic count codes is provided.

Reads alt 4 dIagnostic counts
(add 0 to clear all 4)
Reads Call in Count (add 0 to
cbafl
Reads Dial Out Count (add 0 to
deafl
Reads Aclaiowtedged Alarm
Count (add 0 to clear)
Reads Power Failure Alarm Count
(add 0 to clear)

935 0

935 1
935 2

935 3
935 4

935 5

935 6
935 9

940

940 1

940 2

An additional promptIng beep Is issued at the end of ?40 3

tit listening period, allowing you to postpone tone
acknowledgement until after the listening period. 9

20
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SECUON 7. MANTENANCE/TESflp4G/SATffRY REPLACEMENT

Regular testing is the main element ala maintenance
program for ongoing autodlalec reliability. The lest
todd lnckide intenupling AC power to the dialer for at
least 4 hons to verity the gel ce battery maintains
dialer operation far that time. You may wish to discon-
nect the phone cad to add rw.aioe calis d&*ag the
lest period.

The gel cell battery is much kke a car battery fri that at
the end of Its We when coDed onto dehr power, It dis-
charges very qulcy wthout halng gWen avy a
waning. The best protection is to replace the battery
every 3 yeats regardless of any lest results. The battery
isaPowerSonicPS64O4AJ16wj. Itmaybeordered
torn RACO or from Power Sonic h Redwood City. Ck
at (415) 364-51.
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SECTION & GLOSSARY CF TERMS USED IN THIS MANUAL
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ACCESS CODE See Secuñty' Access Code.

ACKNOWLEDGEMENT Theact of odi.lsing the dIaler
that Its claim message has been head. TM done
either by pessing a touch tone 9 at the prompting
beep. or by calling the wilt back after the dam call
has ended. Once acknowledged, ftsther oct4fr on
that particular charnel w not cause frither dialing trill
the wpiratlon ci the Mann Reset Time. See SECTION
5.1. 5.5.

A1.ARM CALL GROUPING Spocki progranrnkig
&abSied to cause specffic input charms to cause
dialing of onfr selected phone numbers. Used to pro-
vide separate alarm fi.nclions according to category
of personnel, such as maintenance, secunty, plumbing.
etc. See SEC11ON 6.1.

ALARM CONDm0N For contact input channels, the
Ajarrn Condition ls the Open or Closed circuit condition
opposite to that wtth was estab(fld as the Marmot
Condition for that channel. For example. for a channel
programmed as Normally Open, the Alarm Condition
would be Closed Circuit. Also see Violation. See SEC-
TiON 3.3. 5.3.

ALARM CRIThRIA The chosen determination of what
will constitute an alarm condition (violation) for a given
channel. See Normally Closed.

ALARM RESET TIME The period of time. beginning at
the moment an claim ls aoltriowledged. dudng which
claim dialing on behalf of that specific channel b
suspended regardless of further activity of Its Input cir-
cud. At the end of this period, the Acknowledged
Alarm status is cleared for that channel. See SECTION
5.6. 6.

ALARM TRIP DELAY The time required for an input
violation to remain In violation before the unit flIps Into
tie Unacknowledged Alarm state. See SECTION 6.

ALITOCAIS A special test calling function. W1en
Azitocall is tuned on. the wilt places test calls at regu-
lar Intervals to provide ongoing assurance of dialer and
phone line operation, See SECTION 6.

AUTODIALER A devicewhich constantly monitors a set
of inputs from various external sensors, and places
outgoing alarm calls when there is an alarm condition.
It also allows inquiry calls.

AUTOEXTEND A unique feature on the VERBATIM auto-
dialer which automatically extends the available mes-

sage reoa&ig he as requited, selecting the optitnurn
speech memory rate for the user's voice message
recording. See SECTiON 4.2.

CALL BACK See Cd Forward.

CALL FORWARD The crlf may be commanded fran
the panel or over the phone, to place a call too spe-
cific phone number. This is called Call Forwarding. If
the nuiter' called is that of the person commanding
the call from a remote telephone, then It Is termed Call
Back. TM is typically done for lest purposes. See SEC-
lION 5.8,6.

CALL OUT The action of the dialer placing colts to
outside personnel or focWties.

CLOSED CIRCUITCONDITION One of Iwo possible
states of a contact closure Input circuit. Closed Circuit
is the condition In which the contacts complete the
electrical circuit connection. Open Circud is the oppo-
site condition, In whIch the contact do not complete
the electrical circuit connection. The Open Circuit
condition is electrically equivdent to having no con-
nection to the Input circuit. A Closed Circuit Input will
measure zero volts DC from the Input connection to the
common connection poInt. An Open Circuit Input will
measure 5 volts DC. The Open or Closed Circuit status
may also be read without a voltmeter; by of p0
gram Code 0 U 0, where U Is the 2-digit channel
number. See SECTION 3.3, 5.3.

COMMON Thecombined electrical return connection
point for all contact closure inputs. One side of all
contact Input are connected to Common. Pfrysicalty,
this Common connection point Is any of the 4termInals
marked C on terminal strip 151. The circuit board Inter-
folly connects Common to the AC ground (GREEN)
terminal on terminal strip 153. See SECTION 2.

DEFAULT Programing values which are built Into the
wilt and remain in effect until the user altec them.
Also. permanently available speech messages whIch
ore uted when the user has not recorded his own
messages.

DELAY BETWEEN DIGITS in some applicafiorts. an
extra walling time Is needed between dialed digits. For
example in some PBX systerm, a 9 must be dialed.
foiloved by a willing time of sebvrol seconds before
the main phone number may be dialed. See SECTION
3.2. 5.7. 6.

p
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DESIGNATiON NUMBER The two-digit 'order ntznbec'
of a phone number in the overall set of phone nlsnbers
progrartirned. For example, the designation number
for the third phone n&xnber E 03. See Programming
WORKSHEET A. See SECTION 32,6.1. 62.

DIALER See Autodda

DRY Descilphon of a sersor contact ckcdt that b not
connected to any power sotice.

DOT DELAY A delay period after a user ant the unit,
before be tst wW actually octopi newalarms. Used
to allow user to e4to protected entrance withouthip-
ping the lid? into alann. See SECTION 6.

GLOBAL Essentially ovec at or \flversar. Pro-
gramming that simultaneousty sets the same value for
all channels, but exdidng the Power Failure Alarm
function.

GROUPING See Alarm Coil Grouping.

ID MESSAGE See Station ID Message.

INQUIRY CALL A call placed by personnel to the
dialer. See SECTION 5.1.

LED A righted legend indicator on the front panel.

LINK See Alarm Coil Grouping.

MEMORY USE RATE See Speech Memory Rate.

NORMAL CONDITION For contact closure inputs, the
Normal Condition ls that condition (open or closed
circuit) which normally etts. The opposite condition
would create an alarm. See SECTION 33. 5.3.

NORMALLY CLOSED The designation for an input
circuit where the sensing contact ore closed hi be
non-alarm state, and open to indicate an alarm condi-
lion. Also, programming of an input channel such that
an Open Circuit state will cause an alarm. See also
Closed Circuit Condition. See SECTION 3.3. 5.3.

NORMALLY OPEN See NoTnalPy Closed.

NON-VOLATILE MEMORY When AC power falls, the
unit continues to operate for several hours on Its Internal
Gel Cell battery. When this battery is near discharge,
the unit automatically turns Itself off. However all the
user's programming and all user recorded messages
ore kept intact by Non-volatile Memory for up to ten
years. so when power is later restored, no reprogram-
ming or message recording will be required.
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OPEN CIRCUIT CONDITION See Closed Circuit
Condition.

POWER FAIUIRE
power to the tflt.
under power fallue
chaged.

RECORDING RATE in the process of digitally
mcasc the user's bdce messages into speech men?
ory, tie message recorded into memory at one of
lots possible rates. The foster this rate of memory us-
age. the higher the recording fidelity. However, this
teSts in less told a'allable recording time than at
dower rates. Rate I be ftest rate gMng be best
sound quality. The Autoextend feature automatically
select the optkntsn rate to allow adequate recording
time for be user's own set of messages at the best
possible sound fidelity. See SECTION 4Z 4.3.

REPEATS The number of times a series of messages
(including Station ID message) is spoken when an alarm
call Is placed. As used here, this number Includes the
first recital of be messages. For example, 3 repeat
meats 3 times total, not 4. See SECTION 5.3. 6.

RING ANSWER DELAY The number of rings required
before the dialer will answer an inquiry call. See SEC-
TION 5.3. 6.

RUN TIME METER A feature which, when turned on,
accumulates the total number of hours that an input
channel is In the Closed Circuit condition. Typically
used to monitor equipment operation time, particularly
alternating pimp systems. See SECTION 3.3, 6.

SCALE FACTOR A translation factor which may option-
ally be entered hi conjunction with the Pulse Total'aer
function. The spoken totalizer reading will be be actual
number of pubes accumulated, dhlded the pro-
grammed scale factor. See SECTION oX.

SECURITY ACCESS CODE A code optionally pro-
gromnmed by the user at the front panel. Once pro-
grammed, Vt code is required In order to perform any
program operations over the phone. See SECTION 5.7.
6.

SPEECH MEMORY RATE See Recording Rdte.

STATION ID MESSAGE A message which is always
included hi all phone calls to or from be unit. Intended
to Identify be unit. The default Station ID Message is ID
number is 1'. See SECTION 4.1. 4.3.

The disappearance of 120 VAC
The unit will continue to operate
irdit Its internal Gel Cell battery is



lIME BE1WEEN ALARM AIII With the trill in Un-
aclqiow$edged Alaan status, the wailing lime from the
lime the unit telTnü,ates a gWen clam caL unlI the
lime when the unit again accees the phone line to
place the next coil. Dufing itt inlescl (default 2 mlii-
utes). peconnel may coil the trdt back. wtuich wl cc-
bxWedge the claim and — fuiher eating, See
SECI1ON 5.4. 6.

VIOLAUON For contact cjosure kputs, a Wodatkn
LOO called Maim Condition) S the Open or Closed
Cicuit condition which Is opposite the condition which
has been piogonried a Nomcl for that channel. For
example, If a given kst channel Is programmed for
Macmolly Open operation, then a Closed Circuit Is a
b4olaflon for that hput. If the iolct1on pessists for the
Maim Tdp Delay time, the unit will go Into Unacnow-
ledged Alaxn'i state and begin placing alarm catS,
See SECTiON 3.3, 5,3. 5.6.
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SEOflON 9. 1VOUBLESHOOflNG liPS

UNIT IS DEAD; NO LIGHTS OR VOICE
If the unit will not respond to the OIWOF F key. verify that
the battery Is connected. VerIty that there 6 120 db
AC between the WWE and BLACK wire terminals on TS3.
Verify that be fuse (1/4 amp slow blow) Is not blown.

UNIT SEEMS OK BUT WILL NEITHER ANSWER NOR
DIAL OUT ON PHONE UNE.
ThIs assisties that you hear a voice report at the panel
when you press CHECK STATUS. With the NORMAL Ight
It, test the phone kne by pressing D4ALOUT. The PHON-
ING bght S-iould Ighi a-id you should hear a did tone.

If you do not hear a dial tone, open the door of the
unit and verify that relay 10 Is correctly seated In its
socket, with Its indentation mark facing downward.
Check the phone line and Its connection with a DC
voltmeter arC/or a separate telephone handset. Verify
the presence of about 50 volts DC between the RED
and GREEN conductors on phone line tennal stñp T52.
This voltage will drop to just a few volts when the dialer
or other connected phone deAce goes off hook (PH-
ONING light lit).

If you do hear the dial tone after pressing DLkLOUT,
press the digits of a valid phone number. You should
hear the loud cbcl of relay 10 (for pulse dialing) or else
the tones of tone dialing, as you press each digit. The
dial tone should cease after you nave entered the first
diU. Conhnue until you have oded the complete
phone number. You should now hear the sound of
ringing and someone answering at the other end. End
the call by pressing NORMAL

UNIT ANSWERS INCOMING CALLS, AND ALSO
GOES INTO ALARM WHEN IT SHOULD AND A-
TIEMPTS TO DIAL OUT, BUT DOES NOT REACH
DIALED NUMBER.
First, verify whether the unit Is actually attempting to dial
out, as evidenced by the choirs or tones of dialing
followed by message recital, If not, then see the sepa-
rate problem below. 'unit does not go into alarm when
It should'.

If In the above procedure you do hear the cllcC or
tones of dialing, but the dial tone does not cease,
perhaps your phone system requires the opposite
mode of dialing (pulse s tone) horn Its presently set
mode. Read the present mode by pressing PROGRAM
90 1 ENTER. Then set the opposite by entering 90 1
I (to change to tone dialing), or 9 0 1 0 (to change to
pulse dialing). Then press NORMAL and then repeat the
manual DIALOUT procedure as clescrioed above,
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Vedfy that you have programmed complete phone
mntec hckdng any area codes or 'l' preftxes that
might be required to complete the call.

Consider whether you phone system requhes a preb
such as 9 to be doled, followed by a delay period (to
access a-i outside phone me) before dialing out. If so,
see SECI1ON 3.2.

UNIT DIALS OUT BUT WILL NOT ANSWER INCOM-
1110 AIt
Check progrcnned sing delay by pressing PROGRAM
9O6ENIER. lfltIssetforanumnberlargerthanone,
the dialer Is not supposed to answer until the car-
responding number of sings has been received. Try
setting ltbacktol uslngcode9ool ENTER. ifthe unit
still will not answer Incoming calls but Is able to dial out.
fly plugging a regular telephone Into the same phone
jock In place of the dialer and see If It nngs. If the
problem s not the phone line, try temporarily connect-
ing test point C to test point D on the main circuit
board, for a period of about 5 seconds and see ii It
'answers' with the PHONING light and a voice report,
then call the factory for ad,ce.

UNIT WILL NOTGO INTO ALARM WHEN IT SHOULD.
lit Is usually the result of incomplete understanding of
how the dialer manages alarms.

For the dialer to go into Unacknowledged ftlasm and
Dial Out, a violation must be continuously present for
the Alarm Trip Delay time. At least one phone number
must be programmed. The unit must not be in the
DISARMED state. And, the channel that has the viola-
tion mist not already be in an acknowledged alarm
state, since acknowledged alarm status for a given
channel (including power failure) precludes further oc-
tMly on that channel until that status Is cleared. Refer
to SECTION 5 for a discussion of how the unit manages
alamis.

To clear the acknowledged alarm status of all channels
inokiding power failure, starting with the NORMAL light
It. press DISAR&VRE-ARM to get the flasl-thg DISARMED
indication, then press It again to re-aim the tgilt with all
acknowledged alarm statuses cleared. Now any viola-
tons lasting longer than the Alarm Trip Delay will cause
unacknowledged alarms and dialing.

Unacknowledged alarm status Is indicated by the corre-
sponding channel number flashing. Acknowledged
alarm stats Is Indicated by the same light remaining
on continuously without flashing.
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you don't observe this. press PROGRAM and then itt does not return the unit to normal operation, next
press 7 0 1 ENTER to check you first phonepajr• ty psrng 2 pW8 on J63. This latter step will erase
Press 90210 check the Global (overall) Alarm Trip Do- d user programming and rec'orded messages, so at
lay. For the specific channel U (2 dIgit) that you are user prograrrirning and messages will need to be to-
attempting to create an alarm on. aiso press 6 11 to entered.
check for any longer Individual Maim Trip Delay setting.

Check the No4Tna*y OpervNoandly Closed alarm cite-
do progKYfln*)g for this channel by pressIng 5 11.
Make sure It not set for No Alarm or for Run lime Me-
ter. since these settings would riot allow an alarm.
Now. for example. it the charnel conflgwed Normally
Open, you wW want to temporally provide a closed
circuit at Its Input to tip the alarm. You can directly
read and veiify the OperVClosed statt.G you are apply-
ing by pressing 0110. You may aLso use a DC dtme-
ter to trace you circuit connectio4s. With the dialer
tuned on, an open circuit to a channel contact Input
reads 5 vvlts DC with respect to the 'C terminaLs or
electrical ground. A closed circuit reads zero volts.

UNIT KEEPS Cft" 'HG WHEN IT SHOULD NOT
Be sure that the irtlal alarm call is in fact being ac-
Irnowledged. The unit will specificafty state 'alarm is
acknowledged' at the moment you successfully ac-
knowledge me call. The unit will accept a tone ac-
knowledge only following the prompting warble beep.

Mo, be sure that the alarm violation has been correct-
ed. Otherwise, even if the alarm is acknowledged,
when the Alarm Reset pedod limes out, dialing will

begin again.

Write down exactly what the unit recites when it gives
the unwanted call. This provides cluable guidance a
to the cause and correction of the problem. You may
need to lengthen the Alarm Trip Delay in order to mini-
mize nuisance alarms. particularly the power failure
Alarm Trip Delay (code 920). If you hear an alarm
message with the phrase 'now normal' added at the
end. it mears that the violation occurred long enough
to trip the alarm but has returned to normal by the time
you are hearing the report. In the case of power fail-
tire. If the power has been restored by the time the
message is belng heard, the message will be 'Power is
on'. The fact that power is mentioned at all let you
know that there has been a power failure lasting longer
than the power failure Alarm Trip Delay. POwer will co
linue to be mentioned in any phone call or front panel
status checlc until the Alarm Reset time expires.

UNIT IS CONTINUOUSLY 'LOCKED' IN ONE STATE,
OR IS BEHAViNG ERRA11CALLY
Enoneoia programming or other factors may have
caused program lockup. Wdh the unit turn on, use a
screwdriver blade to momentanly connect the two pins
on Jumper Block JB5 (see Electrical Connection Dia-
gram).
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FCC NO11CE TO USERS

1. You must notify your telephone utility as folls:

a. hientlon to Stall an FCC Pat 68-registered device.
b. The FCC registration n.sthec HXS.23J06304.AL-R
c. The &ger equivalence nunbec ELSA
a. When the device is disconnected from the lelco netwodc ad w not be reconnected.

2. These thts may not be ised on paty lines.

3. The telco has the right to make changes h lhek netwo& w4th may affect the operation of your unit, provided
adequate notice is given to you ii advance to pent continued conec; operation.

4. h the event of operational problems, disconnect you tflt ov ;emoxj the modular plug from the modular
telephone lock. To test the phone Une. temporarily plug a working rotay-dial telephone Into the jack normofly
tmed by the VERBAIIM. It the substitute telephone works coaectfy. you VERSAIIM has a problem and should be
returned for repaus (in or out of warTanty). If the substitute telephone does not work conectty. notify the telco
that j have a problem and request prompt regal; service (ting cost to the userl,

5. The user may not under any cfrcinstances fln or out of warranty attempt any service or repairs on the VERBA1IM.
It must be returned to (tACO for all repairs.

28
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DN (13), (18)
Dry (23)
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Exit Delay (20), (23)
Global (23)
GroupIng (23)
Hector/thermostat (2)
High-Speed DIaling (18)
ID Message (23)
Input Channel ProgrammIng (5)
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Message RecordIng (16)
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Normally Open Operation (5)
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Over-the-phone Message Recording (8)
Over-the-phone ProgrammIng (10)
Phone Number Programming (5), (18)
Power FaIlure (23)
Power Failure Alarm (19)
Power On Key (4)
Press to Talk Key (4)
Program Codes (13)
Programming input Channels (5)
Programming Phone Numbers (5)
Prompting Beep (9), (10)
Pulse Dialing (5), (18)
Pulse Totalizer (7), (16)
Re-Arm Key (4)
Recording Messages (7)
Recording Rate (7), (23)
Recording lime (7)
Remote Over-the-phone Message Recording (8)
Remote Over-the-phone Programming (10)
Repeats (23)
Resetting (Clearing) the Unit (5)
Ring Answer Delay (19), (23)
Run TIme Meter (7), (23)
Run TIme Meter ProgrammIng (16)
Scale Factor (23)
Security Access Code (10), (19), (23)
Speaker (20)
Speaker Volume (20)
Speaker Volume Control (3)
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Station ID M.ssags (7), (L (23)
Status Only (5), (7)
TntIng (21)
T.sttng, InItial (6)
Urn. B.tw..n Alarm Call outs (93, (18), (24)
Touch Ton. DIaling (5), (18)
TtoublnhOotthg (25)
Unaclaiowtedg.d Alarm (9), (10)
V (13)
VIolation (93, (10), (24)
Wiring (2)
El.cftlcal Conn.cflon Diagram (3)
WORKSHEET A (18)
WORKSHEET B (17)
WORKSHEET C (7)

t(13)
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PROGRAMMING WORKSHEET A

PART 1: PHONE NUMBER PROGRAMMING

2-DIGIT
PHONE NUMBER
DESIGNA11ON

USE

PROGRAM
CODE

PHONE NUMBER (Including any
necessary prefixes or area codes) PERSON

01 (First) 701

02 (Second) 702

03 (Third) 703

04 (Fourth) 704

05 (fifth) 705

06 (Sixth) 706

07 (Seventh) 707

08 (Eighth) 708

09 (Ntnth) 709

10 [Tenth)
J

710

71111 (Eleventh)

12 (twelfth) 712

13 (Thirteenth) 713

14 (Fourteenth) 714

15 (Fifteenth) 71 5

1 6 (Sixteenth) 71 6

PART 2: RECORD OF ANY OPTIONAL PROGRAMMING TO ALTER SELECTED PARAMETERS FROM THEIR NORMAL
DEFAULT VALUES

PROGRAM PARAMETER DEFAULT WRITE IN ANY ALTERED
CODE DESCRIPTION VALUE VALUES YOU PROGRAM

I

EXAMPLE:

902 AJorm Inp Delay (2 seconds 40 seconds



WORKSHEET B: ALARM CALL GROUPING PROGRAMMING
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Used to 'hnlC certain Input chanels to coil only selected phone numbers.

PART 1: As an organizational step, write In a Group Description Name (Electrical. Security, etc.) for each of your
phone number groups, and the two-digit designation number of the phone numbers you want included in each
group. Refer to the filled-In example below. This should be done only after you have already entered your entire
list of up to 16 phone numbers on WORKSHEET A,

EXAMPtE:

GROUP DESCRIPTiON

(Electrical. etcj
2-DIGIT PHONE # DESiGNATION

(taken from WORKSHEET A)
GROUP DESIGNATION

(Electrical. etc.)
2-DIGIT PHONE # DESIGNATION
(taken from WORKSHEET A)

Mojn+cwni,n oi, Q'4, OS' o&
EIectr-co.I 03. o4

k

scc-;+v 02, Os

PART 2: For each Input channel that you wish to have Inked' to one of your groups, write In your chosen Group
Description Name (Electrical, etc.), and the corresponding set of 2-digit Phone Number DesIgnations which you
established above. Finally, write In these same sets of 2-dIgit codes, without the separating commas, to the right
of the printed program code (501, etc.). this establishes the complete program code to enter for each channel that
you want linked' to call only a selected group of phone numbers.

Note that any channels that you do not enter such a program code for, will cause dialing of the entire list of phone
numbers, when that channel goes into alarm.

D(AMPLE. FOLLOWING PART 1 EXAMPLE ABOVE:

CRAM
LINKED CORRESP. PHONE #
TO GROUP DESIG'S EST. ABOVE

PROGRAM CODE
TO ENTER CRAM

LINKED
TO GROUP

CORRESP.
DESIG'S £

PHONE #
ST. ABOVE

PROGRAM
TO ENTER

CODE

501 9 01 Secu.rtv n2., O5 501 9 01 05
02
03

5029
503 9

02
03

Srruri*y£%ectrtca
Dl. 05o n4 502 9 02.

503 9 n'
05
n4

04 5049
5059

04
05

Mairctttnce— do'!
.2_.

050Co' 504901
406±

o'toSor
..QL....

5069
5079

06
07

EiCnca]— 03o4— 5069 O4
-5079-

t4

09

JE
,,,12

508 9
5099
5109
511 9

08'ö
'lQ,,,,,
:11......

— 308-°--
5099
5109
511 9

5129 12,,,,,,, 5129
3'_" 513 9 13 I

513 9

5149 "l'Z" 5149

16
5159
569

1j,,,,,,

16

5159
5169Tr

1...
I 'Mi 9

3,89 :ic 517 9
5189

- 2......
20
]fl

5199
5209
5219

l!.,,,,,
20
21

5199
5209
5219

.22....... 5229 22 5229
iL... 5239 23 5239
.24...... 5249 24 5249
iL.. 5259 25 5259

$26 9 526 9

.i.Z__ 5279 27 5279

..ZL.. 528 9 ii" 528 9

.21...

.AQ__

—

529 9
530 9
5319 .

5329

'!"'r
31
32

$29 9
530
5319
5329

The above filled-in example Is for an 8-channel unit. Three groups were estoblished, and 5 of the channels were linked to a group.
The remaining 3 channels were not linked to any group, and therefore, those 3 'unlinked' chonnels would dial the entire list of phone
umbers In regular order,
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THStation ID 100

Cr1 02 Alarm

MESSAGE
DESIGNATION

PROGRAM
CODE MESSAGE CONTENT

Cr1 O2tlormal 2'W2
102

ChOlAlarm 101
ChOl41ormal 2O1 ,r-

-:

ChOst4ormol 2O3'- �. -
Ch04Alarm 104
Cr1 D4t4ormaI '>-c 2OP4 >S<-"-.' . -'
ChO5AIarm 105 -
Ch05t1ormol 2O5 - - - -- --- '. /-
ChOoAlarni 106
CflM&Norrnal 2<a;6-: -:'- -- • '' -

ChO7AIarm 107
Ch>o7t4Crrno1r 20.7?<c.; - - .

ChO8Alarm 108
Ch-08'NormaL 20f8A2'm 'C: .
ChO9Alarm 109
Ch09Norma1- 2O9<. -;
ChlOAIarm 110 -

Cr1 10 normal '2-1<0 / -<, --V,> --ChllAlarm 11 1
Cr11 I Normal< Ti'i '--.- -.
Chl2Alorm 11 2
Cr11 2 Normal ) 2
Chl3Alarni 11 3
Cr1 13 Normal' 2 13 ?'
Chl4AIarm 11 4
Cr1. 14'Norrnal . ..'.
CFllSAIarm 11 5
Cr11 5'N-ormal
ChloAIarm

21 -5
116

-•. .--

tITi 6xNormal 1-6'- >< .

Chl7AIarm 11 7
Chi7'Normql '21/7 -'', t". -
Ch 18 Alarm 11 8
Cr1 -18-Normal 218 - -- -

Cr1 19 Alarm
Cr1 19 Normal-
Ch2OAIarm

9
21-9---
120

- . -

Cr1 20 NormaL 2 2O'c- '>/-'
Ch2lAlarm 121
Cr121 Normal 221 - — A- -"
Ch22Alarm 122
Cr1 22Normol 222 -- - - . '
Ch23AIarm 123
Cr1 23 Normal 223 - ',/'•?• - .
Ch24Alarrn 124
Cr1 24Normal 224 - - ' .
Ch2SAlorm 125
Ch25 Normal 2 2& - -- . < -. -

Ch2óAlarm 126
Ch2&Normal— 22-6 z-<' ""'<-'-
Ch27Alorrn 127 - -

Cr127 Normafr' 227 . . - . ---•--- "--''--'--
Ch28Alarn, 128
Cr1 281'Jormal 2 2& / - -� --'C"
Ch29Alarm 129

-

Ch29NormaF' P29- - s•---- .

Ch3OAlarm 130
Cr1 3ONormal 2 3 . .

Ch3lAlarm 131
Cr131 Normal 231 . j______Cr1 32 Alarm
Cr132 Norma]

3 2232
Total estimated recorded message length in seconds >4 I
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Addendum to Verbatim Owner's Manual

Changes in Verbatim Firmware
Revision 2.12

Raco Manufacturing and Engineering continually makes improvements in the operation and functionality
of its products. This addendum describes Verbatim firmware revision2.12 and its differences to the
previous firmware revisions.

Are You Familiar with the Operation of the Verbatim Autodialer Yet?
Changes to a few, very specific features of the Verbatim are described in this addendum, it is assumed that
the reader of this addendum is already familiar with the basic operation and programming method of the
Verbatim. If this is not the case, please take the time necessary to familiarize yourself with the Verbatim
autodiater by reading the Verbatim Owner's Manual.

Addendum Table of Contents
App. I Use New Programming Code for Total Clear-down

App. 2 Modbus Protocol & Local Data Logger (LDL) Now User Settable
App. 2.1 Determining Network PortNumber & Protocol Identifier
App. 2.1.1 User Codes for Enabling a Protocol on a Port
App. 2.2 Local Data Logger Specifics
App. 2.2.1 Determining Your Local Data Logger Method of Interface
App. 2.2.2 Turning ON LDL

App 2.3 Setting Serial LDL Parameters

App 2.4 LDL Notes and Exceptions

App. 3 Programming Code 917 Removed But Features Still Exist
App. 3.1 Automatic Tone/Pulse Selection

App 3.2 Phone Fault Detection

App. 4 Personal Identification Numbers
App. 4.1 PIN Operations
App. 4.1.1 PEN Local Data Logger Examples

App. 4.2 Programming Personal Identification Numbers

App. 5 Totalizer Alarm Reset Timers Now Affected by Programming Codes 904 and 922

App. 6 Features of Programming Codes 923 and 981 Now Mutually Exclusive



App. I Use New Programming Code for Total Clear-down
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Section 3.1 of the Verbatim User's Manual (Starting Up and Clearing theUnit) advises that it's a good
procedure to completely clear down the unit back to factory defaults. This step clears outall programming
and should be performed prior to installation and beforeprogramming the unit for the application.

The User's Manual says to use programming code 9359 for the total clear-down operation. In firmware
revision 2.12 programming code 9359 still operates identically to the way it did in previous firmware
revisions. However, a new programming code, 935911, performs a more thorough clear-down, including a
hardware reset.

For total clear-down press:

9 3 5 9 I I ENTER

This operation will perform a special type of hardware reset which clears all memory including user speech
messages and resets all user programming back to factory defaults.

Note. If you perform this operation while programming the Verbatim over-the-phone the unit will hang up
the phone without even saying "good-bye". However, the Verbatim will be ready to receive another a call

from you immediately.

App. 2 Modbus Protocol & Local Data Logger (LDL) Now User Settable

In previous Verbatim firmware revisions, network protocols were always "hardcoded" at the factory and
could not be altered. With firmware revision 2.12 and above the user may reconfigure networks and
protocols as desired (within the basic capabilities of the unit as specified at time of purchase).

In fact, units are now shipped with NOprotocols enabled. The user must enable the desired protocol at the
Lime of installation according to the intended application of the product.

App. 2.1 Determining Network Port Number & Protocol Identifier

The Verbatim supports four device ports, named NETI-4. Connections to any of these ports are
completely separate from each other. Each will need to be configured independently. The table below
describes how they may be used. NET3, usable only for the Modbus Plus protocol, is only available in the
Verbatim Gateway product. Consult the factory for details.aa flm_Sn4 S2NEfli
Location: J307 on expansion card

(diagram in chapter 2)
J303 on expansion
card (diagram in
chapter 2)

inside door front
panel card
(see section 2.3)

Connector

Type:
RJ-45 RJ-45 VPPC-1

Interface

Specification:
RS-232C RS-232C Centronics

Supported
Protocols:

Modbus, LDL Modbus, LDL LDL only

Network Device Ports

Verbatim Firm ware Version 2 12 Addendum
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The general steps for connecting the Verbatim to a Modbus network or to a Local Data Logger printer are

as follovs'
Determine which network interfaces are needed for the application This step is beyond the
scope of this manual. Consult the equipment vendors, or contact RACO Customer Service
for advice

• Prepare the external network connection. The following subsections describe usage and
configuration for many interfacing devices. Follow the vendor's procedures for installation
and configuration.

• Connect the correct cable between the autodialer and the network. Section 2 provides a
diagram. Appendix F contains wiring diagrams for all cables, It now ought to be safe to
power up all equipment.

• Use code 4906 to configure the desired protocol driver on the autodialer port.

• Use the other 490 codes to alter default settings for the autodialer's baud rate, data bits, stop
bits, parity, node number, and communications timers as appropriate. If necessary, use the
495 codes to further optimize performance.

App. 2.1.1 User Codes for Enabling a Protocol on a Port

To enable a protocol on a particular port enter:

4906 net * N

Function: Sets protocol for network.

Omit *N to just read the value

Range: See Table below

Default: NONE. All protocols must be explicitly configured by the user.

Response: <net 1D> protocol is <current protocol>

N !Prdtocbl"'"" Description''' -

0 NONE device disabled All nets
5 MODBUSM Modbus Master Net 1 or Net 2 on VCP card

128 LDL Local Data Logging

May only be used on one device

N$ 2 only on VCP
Otherwise - Net 4

Protocol Identifiers

If there is any error setting a protocol then the error response is made, and the prior protocol and operations
are restored. If the configuration is successful the following things happen:

• All network parameters are set to their default values, and all diagnostics are cleared. These
default values depend on the protocol.

• If the new protocol is different than the old, all RCs using that device are completely cleared
down. If the old and new protocols are identical, then only the diagnostic information is
cleared.

• If the new protocol is Modbus, RC scanning on the net is enabled.

Verbatim Firmware Version 2 12 Addendum
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• If the new protocol is LDL then the prior LDL device (if any) is closed and output will
resume on the new device with no data loss.

• If the old protocol is LDL and the new one is not, then all unprinted data will be lost.

App. 2.2 Local Data Logger Specifics
The Local Data Logger (LDL) interface (either serial or parallel) may now be turned ON/OFF or
reconfigured by the operator. If your LDL printer is interfaced via the Asynchronous Communications

option (VCP Card), you may now set serial interface parameters to match the settings of your serial printer.
The serial parameters of baud rate, data bits, stop bits and parity may be read and changed by programming
codes.

NOTE: The Local Data Logger now must be turned ON by the operator before any LOL output will be
sent to the printer. LDL is set to OFF by factory default

App. 2.2.1 Determining Your Local Data Logger Method of Interface
There are two possible ways to interface a printer to the Verbatim for Local Data Logging — parallel or
serial. The remainder of this section describes these two methods and the steps necessary to connect and

configure LDL.

Parallel interfaced printers are the most common type of printers and are usually the least expensive. Rico
Verbatim autodialers always include a parallel interface for Local Data Logging at no extra cost. However,
there is one disadvantage of parallel interfaced printers. The parallel interface requires that the cable
between the Verbatim and the printer be short — about 15 feet maximum.

Serial interfaced printers can have comparatively long cables — up to several thousand feet if the baud rate
is dented with the increase in cable length. The major disadvantage of serial printers is that the serial
interface usually increases the cost of the printer

IsSerial Local Data Logging a Possibility?

Your Verbatim autodialer may have been configured at the factory with the Verbatim Asynchronous
Communications Option. This Verbatim expansion card is sometime also called the Async. Corn. Card and
is label on the expansion circuit card as VCP.

You may not have specifically requested this option. However, you may have received it as a result of
ordering the Modbus PLC interface option. If your Verbatim unit does have the Async. Com. Card then it
is possible to interface a serial printer for Local Data Logging. That is, if you are using the Async. Corn.
Card for just one Modbus (PLC) network connection then you may use the remaining network port to
interface a serial printer for Local Data Logging.

Required Cables

Serial printers are interfaced via Rico cable VSER-Ol (cable drawing is Owner's Manual Appendix 0-2)
connected to the modularjack 3303 on the VCP card. (Refer to Owner's Manual Appendix F-4)

The parallel interface for Local Data Logging uses Raco cable VPPC-l (cable drawing is Appendix 0-3)
connected as per the instructions in section 2.3 of the Verbatim Owner's Manual.

Verbatim Firmware Version 2 12 Addendum
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App. 2.2.2 Turning ON LDL
To turn ON the Local Data Logger interface press

4906Net' l28enter

Where Net is: -
2 for the Serial Interfaced LDL (Modular Connector J303 on VCP Card)
4 for the Parallel Interfaced LDL (Dual-row Connector on Front Door)

Note: * is the key labeled 'POINT' on the top portion of the key and " on the lower portion..

App 2.3 Setting Serial LDL Parameters

Note: The following is not applicable to parallel interfaced LDL.

To read the serial communication parameters for serial interfaced LDL press:

4 9 0 0 2 enter

To reset all serial communications parameters for serial LDL to factory defaults press:

4 9 0 0 2 • enter

To set the baud rate for serial interfaced LDL press:

4 9 0 1 2 * N enter

Where N, if present. is 50, 75, 110, 150, 300,600, 1200, 1800, 2000,2400,3600,4800,7200, 9600,
14400, 19200, 28800, or 57600. All other values are ignored.

To set the data bits for serial interfaced LOL press:

4 9 0 2 2 * N enter

Where N, if present, is 5,6, 7 or 8. All other values will be ignored.

To set the stop bits for serial interfaced LDL press:

4 9 0 3 2 * N enter

Where N, if present, is 0 for NO parity, I for ODD parity, 2 for EVEN parity, 3 for SPACE parity, or 4 for
MARK parity. All other values will be ignored.

App 2.4 LDL Notes and Exceptions
NOTES:
I) Factory defaults for serial interfaced LDL are: 9600 baud, 8 data bits, I stop bit. NO parity.
2) Setting serial communications parameters applies only to printers interfaced via the Asynchronous
Communications Option (NET 2). When a Local Data Logger printer is interfaced via the parallel printer
interface (NET 4) there are no communications parameters to be set.
3) Only one interface method, either serial or parallel, may be used at a time. Turning ON the serial
interfaced LDL turns OFF the parallel interfaced LDL and vise versa.

Verbatim Firm ware Version 2 12 Addendum



Pae5 414

App. 3 Programming Code 917 Removed But Features Still Exi!t
The combined programming code for Phone Fault Detection & Automatic Tone/Pulse Selection has been

removed.

App. 3.1 Automatic TonelPu!se Selection
Automatic tone/pulse selection can no longer be configured by the operator. However, the Verbatim still
performs automatic selection of tone or pulse dialing.

The unit performs automatic tone/pulse selection only after the following events occur:
I) power is applied to the unit and dialing mode had not been altered from default tone mode.
2) the operator performs programming code 9 3 5 9 I I to set all programming to factory defaults.
3) jumper blocks .IB-3 or JB-5 shorted together for hardware reset.

Notes:
I) performing programming codes 93 S 9 or 9 35 9 I I or shorting jumper block JB-3 will erase alt

programming.
2) If the operator has explicitly programmed the dialing mode (using code 901) cycling power or shorting
jumper block JB-S will not change the dialing mode programming.

If the Verbatim has automatically selected the dialing mode the resulting setting may be read by using
programming code 901. And, as in all versions of Verbatim firmware, the operator may also use code 901
to manually select tone or pulse dialing mode. Refer to the Verbatim Owner's Manual section 3.2

App. 3.2 Phone Fault Detection
Use programming code 916 to turn ON/OFF Phone Fault Detection. In prior firmware revisions
programming code 916 was only used to set the Phone Fault Detection Interval. Now, also use code 916 to
turn ON/OFF the Phone Fault Detection feature as follows:

Turn Phone Fault Detection OFF by setting the Phone Fault Detection Interval to a value of 0.
Turn Phone Fault Detection ON by setting any valid Phone Fault Detection Interval.

To turn OFF Phone Fault Detection press:

9 I 6 0 enter

To turn ON Phone Fault Detection press:

9 1 6 V enter

Where: V a valid Phone Fault Detection interval of 0.1 hours to 24.0 hours.

App. 4 Personal Identification Numbers
The personal identification number (PIN) feature is provided as a way both to limit telephone access to the
Verbatim autodialer and to provide an audit trail of acknowledgments. The use of PINs is always
optional, and the default configuration omits them. PINs do not alter operations of the programming mode
security feature (code 910) in any way.

Each authorized operator is assigned a unique PIN to identifr them. This PIN will appear in the printed
Local Data Logger reports of telephone sessions and alarm acknowledgments. The remainder of this
section describes operations in more detail.

Verbatim Firmware Version 2 12 Addendum
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App. 4.1 PIN Operations
A PIN consists of 1-5 digits. It is not possible to use any letters or other symbols Up to 32 distinct PINs

may be configured.

Once any PIN has been configured, thereafter all over-the-phone sessions will require entry of a valid PIN.
The session begins with the station ID message followed by a prompt to enter a PIN The entry is made by
pressing the DTMF keys, followed by the double pound-key termination. -

This prompt is given a maximum of three times at 10 second intervals. If no valid PIN is entered, the

Verbatim says good-bye and then hangs up. The calling sequence then proceeds as tithe call had not
been answered at all.

If a valid PIN is entered, that event is logged and the session continues as standard. Entry of the PIN does
not automatically acknowledge anything. Use of the usual DTMF tones is still required. Any
acknowledgments during the session will cause that operator's PIN to become associated with the
acknowledgment status of the channel. That PIN will then be printed as part of any subsequent LDL status
reports. Voice status reports omit this PIN information.

Only the most recent PIN to have acknowledged a channel (either ALARM or RTN) will be logged. Any
operator working from the front panel is always given the PIN of 00000. Standard operations may be
restored at any time by clearing all PINs (code 48).

App. 4.1.1 PIN Local Data Logger Output Examples
The following text provides a sample of the LDL output when PINs are active. All PJN-specific entries are
shown in boldface italics. The first segment shows a sample alarm session:

ALARM MODE 13:39:10 Mon. 8/14/95

Alarm session with phone #1. # is 1. 13:39:16 Mon. 8/14/95

Valid PIN 50000 entered 13:39:39 Mon. 8/14/95

Channel Status

1

2

3

Acknowledgment for linked alarms via phone #1. (1) PIN was 50000.
13:39:46 Mon. 8/14/95

HUNG-UP at 13:39:47 Mon. 8/14/95

NORMAL MODE at 13:39:47 Mon. 8/14/95

This next segment shows a sample phone-in session. Note that the PIN 00000' indicates operator
acknowledgment from the front panel.

CALL-IN MODE 13:41:52 Mon. 8/14/95

Verbatim Firmware Version 2 /2 Addendum
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Valid pIN 50000 entered 1342:02 Mon. 8/14/95
-

Channel Status

1 ALARM, Acknowledged by PIN 50000

2 ALARM, Acknowledged by PIN 00000

3 ALARM, Acknowledged by PIN 40032

4 NORMAL

HtJNG-UP at 13:42:19 Mon. 8/14/95

App. 4.2 Programming Personal Identification Numbers
The following programming codes are provided for configuring and controlling the PIN functionality. For
security reasons, alt commands in this group are available only from the front panel. If entered over the
telephone, the error, enter program code response is made.

48 ddddd
Function Establishes 'ddddd' as a valid PEN.

'ddddd' must consist of I to S numeric digits.

Response P.!.N is ddddd (success)
P-J.Nexceeded (32 PINs already configured, invalid characters, too long, or '00000 is

specified.
Note The sequence 00000' is reserved to indicate any front panel operator.

48 ddddd *
Function Deletes 'ddddd' as a valid PIN.

Response P-I-Nddddd is cleared (success)
P.1-Nerror (failure)

Note Any channels currently acknowledged by PIN 'ddddd' will thereafter appear
acknowledged "by PIN 00000".

48
Function Lists alt PENs currently configured

Response All P-I-Ns programmed are ...list... (PENs currently configured)
No P-I-N it programmed (No PINs currently configured)

48
Function Erases all PINs currently configured

Response All P-I-tsts programmed are cleared

Note: This effectively turns off all PIN functionality. No more "acknowledged by PIN messages will
be logged.

App. 5 Totalizer Alarm Resct Timers Now Affected by Programming Codes 904 and
922
En prior firmware revisions changing the setting of either code 904 (Read/Set Alarm Reset Time) or code
922 (Alarm Reset Timer On/Oft) had no effect on the alarm reset timersfor totalizer alarm channels. Now,

Verbatim Firmware Version 2.12 Addendum
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with Version 2.!!, changing the setting of code 904 or 922 will clear the alarm reset timers for totalizer
channels in exactly the same manner as for discrete and analog alarm channels.

App. 6 Feature Codes 923 and 98t Now Mutually Exclusive

Programming code 923 is used to program the Verbatuit to cease the alarm calling sequence when all

inputs have returned-to-normal status. Programming code 981 is used to program the Verbatim to make
calls to personnel when the inputs to channels with acknowledged status return-to-normal (no violaflon)
These two features have now been made mutually exclusive. That is, setting one feature ON sets the other
OFF. Refer to page K-S for details on code 923. Refer to section E. I for details on code 981.

Verbatim Firmware Version 2 /2 4ddendum



BULLETIN 6-33-A

SERIES A3000 PHOTOHELJC®
DIFFERENTIAL PRESSURE SWITCH/GAGE ® B 685 418

Sp cifications — Installation and Operating Instructions
4"!,.' (122) dia hole reguired for panel mounting

NOTt Detailed d,mens,on drawings are available from our Customer Service Dept for
PHOTOHEUC' switcfilgages as installed in two optional enclosures For weatherproof
housing, request no 13-700132-00 For etplosicr,-proof housing, request no 13-700113-01

The PHOTOHELIC® Series A3000 IS a versatile 2-in-i instru-
ment combining a time-proven Magnehelic® differential pressure
gage with lowfl-ilgh pressure switches. It Is designed to measure
and control positive, negative or differential pressure of air or
other non-combustible, non-corrosive gases Gage reading is
naffected by switch operation. Switch set points are easily
justed with knobs located on gage face. Applied pressure and

witch set points are fully visible at all times. Deadband is one
pointer width, less than 1% of full scale. Each set point controls a
DPOT relay and both relays can be interlocked to provide vanable
deadband control.

PHYSICAL DATA
Ambient Temperature Range: 20 to 120°F (—6.7 to 49°C)

Maximum Pressure: Std. 25 PSIG (1.75 kg/cm2): MP option —35 PSIG
(2.46 kg/cm'): HP option —80 PSIG (5 62 kg/cm1)

Accuracy: t2% of full scale at 70°F (21 1°C)

Pressure Connections: (2) 1/8" NPT female

Case Fin,sfl: Baked da& gray epoxy enamel

Conduit Opening: 3/4°

Standard Accessones.t (2) 1/8" NPT adapters for 3/16° ID rubber or vinyl
tubing, (1) mounting nng, (1) snap nng, (4) 6-32X2° mounting screws and
instructions.

Compatibility: Use only with air or other non-combustible, non-corrosive
gases.

Weight 4 lbs. 12 oz. (2.15 kg)

Power Supply: 120 VAC, 50/60 Hz Std. 240 VAC optional, see label

Cun'ent Consumption: 5 watts average

Contact Ratings: 1OA@28 VDC or 120/24OVAC; 1/3 HP@ 120/24OVAC

INSTALLATiON
1. Location: Select a clean, dry, vibration-free location where
mbient temperatures will be between 20 and 120°F (—6.7 and

°C). Tubing supplying pressure to the instrument can be practi-
..aIly any length but long runs will increase response time slightly.

2. Position: The PHOTOHELIC® SwitcWGage is factory calibrated
for use with scale in a vertical plane. Operation at other angles
may affect accuracy and/or require zero adjustment. Most mod-
els can be specially calibrated at the factory for other positions if
specified at time of ordering. Ranges below 1" W.C. must be
used only with scale vertical.

3. Mounting: The PHOTOHELIC® is normally mounted before
making electncal connections. The electncal enclosure is remov-
able at any time regardless of mounting method.

(A) Panel Mounting: Normal mounting is flush or through panel
as shown in Fig. B. Allow 4-3/8" (112 mm) clearance behind the
unit for removal of electrical enclosure. Make a 4-13/1 6" (122
mm) diameter hole in panel. Insert the PHOTOHEUC® unit from
front of panel and slip mounting ring over case from behind with
stepped side facing rear. Fit the snap ring into nan'ow groove at
back edge of the bezel Thread four 6-32x1-i/4" mounting
screws into tapped holes in mounting ring and seat it against
snap nng. Tighten screws against back of panel. See Fig. B.

DWYER INSTRUMENTS
P. 0. BOX 373 • MICHIGAN CITY, INDIANA 46360, US.A.

115 N FT PNEUMAtiC TAPS

lMIltlI__/ 3.'l5(ge. 2.V2icL-i:-i_Ylei4aiCONDUT •_5.1/8 i'3fl21 —,
I OPENING 6-S'S 1161 'I

7518 un'] 11591
fill REF

HOuSiNG REMOVAL 11591
flg. A

4-13'16 iIi2mi,lI
OIAMETER HOLE

Fig. B

,INC. I Telephone 219/879-8000
Fax 219/872-9057
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(B) Surface Mounting with Remote Relays: Where it is pre-
ferred to mount the amplifier-relay unit separate from the gage
assembly, the gage is mounted as shown in Fig B (without
amplifier-relay package) or surface mounted as shown in Fig. C.
Use the dimensions in Fig. D to locate holes.

(C) Remote Relays Mounting: On factory supplied RMR (remote
mounted relay) units, the amplifier-relay package will be fur-
nished attached to a mounting plate as shown in Fig. E Use the
hole layout in Fig. F for this option. A five foot cable assembly is
included for connecting the two components. Longer cable
lengths are available from the factory

49132 sso

4. Pneumatic Connections & Zeroing: After installation but
before making pressure connections, set the indicating pointer
exactly on the zero mark, using the zero adjust screw located at
the bottom of the front cover. Note that this adjustment can only
be made with the high and low pressure taps both open to
atmosphere.

Connect the high and low pressure taps to positive, negative, or
differential pressure sensing points. Use 1/4" diameter metal
or other instrument tubing and 1/8" N.PT. adaptors at the
PROTOHELIC' pressure switch/gage. Adaptors for rubber or
soft plastic tubing are furnished with the instrument for use
where this type of connection is preferred.

If the PHOTOHELIC® is not used to sense differential pressure,
one of the pressure taps must be left open to atmosphere. This
will allow the reference pressure to enter. In this case, installation
of a Dwyer No. A-331 Filter Vent Plug or similar fitting in the refer-
ence pressure tap is recommended to reduce the possibility of
dust entering the instrument.

NOTE: If the PHOTOHEUC switch/gage is over pressured, po:nter
may "lump" from full scale back to zero and remain there unt
the excess pressure condition is relieved. Users should be awar
of possible false zero pressure indications under this condition

Ge
Ag. E

Ag. C

V FOUR 3/16 DiA
hOLES

SURFACE MTG

49132 4

r. r

Fig. C



ELECTRICAL CONNECTIONS
1. Coven The amplifier-relay unit has an easy to remove hous-
ing. Remove the three (3) screws as shown in Fig. G and slide the
housing off. Make afi the electncal connections before reinstalling
and refastening the housing.

Conduit Electncal access to the connection box portion of
e relay housing is by bottom opening for 3/4" conduit. Use of

flexible conduit is recommended. It should be supported from
the panel or other suitable surface to prevent the winng system
from exerting undue strain on the instrument. See Fig. G.

685 420
Section E contains the power connections for the control unit
transformer primary The transformer in turn supplies reduced
voltage power for the LED, phototransistor, amplifier unit, and
load relay pull in and holding coils. Connections must always be
made to this section in order to put the unit in operation.
Standard units are designed for 120 VAC input to the trans-
former. Special units are also available for other voltages.

Separate Ground Wire attachment is provided for by a No. 6-
32 screw on the mounting bracket near the conduit opening. As,
additional ground wire connection is located on the side of the
gage body for use when the amplifier-relay unit is mounted
remotely.

Single Set Point instruments are furnished with the right or high
set point components and circuitry in place. These are connected
to Sections A and B of the terminal board. The left or low set
point components are omitted.

4. Circuit Style: The PHOTOHELIC' is available with several
factory installed optional internal circuits. They are identified as
to style by a label shown in Fig. U. This label is mounted promi-
nently on the terminal board of each instrument. The letter H
denotes a circuit in which the relay can be made to latch or
remain energized after pressure increase to its set point.

The letter L denotes a circuit in which the relay can be made to
latch or remain de-energized after pressure decrease to its set
point. Two letters are required to fully identify a dual set point
unit. Thus, circuit style HH, which is standard, is a dual set point
circuit which has provisions for latching on pressure increase to
either set point. Single relay units are identified by the letters SR
followed by H for the standard unit or L for the special low latch
unit. Units for use with other than standard 120 VAC will be so
indicated on the label

• Terminal or Connection Board Layout: In Fig H "Terminal
Joard," Section A contains the connections for the load or slave
relay actuated by the high or right set point. This relay is a double
pole, double throw type. The two right connections are normally
closed, the two middle connections are normally open, and the
left connections are the common pair. The relay is in its normal or
De-Energized position when pressure is below the nght hand set
point.
Section D is exactly the same as Section A except that its load
or slave relay is controlled by the low or left set point. The
De-Energized position is below the left hand pointer set point.

Section B contains the external connections to the holding coil
circuit for the high or nght set point relay and Section C contains
similar connections for the low or left set point relay The function
and use of these connections varies somewhat depending on
the circuit style of the instrument. See paragraphs 5 and 6 for
details.

5. Dual Set Point Automatic Reset Circuit Style HH is used for
simple on-off switching applications. To place in service, connect
load circuits to the appropnate terminals in Section A (Fig. H) for
the right set point and Section D for the left set point. Note that
the N.O. contacts are open when the gage pressure pointer is to
the left of the set point pointers. No connections are necessary
in Sections B and C. Make external ground connections as
required and connect power to Section E for the control unit. To
use circuit style LL for automatic reset, a jumper wire must be
installed between the two terminals in Sections B and/or C.

6. Dual Set Point Manual Reset Circuit Style RH may also be
used for manual reset applications where it is required to main-
tan contact on either relay following pressure increase above its
set point. Load or signal connections are made to the appropri-
ate terminals in Sections A and D (as in paragraph 5 above).
Connect terminals in Sections B and C through normally closed
switches or push buttons as shown in Fig. K. Use of "dry-circuit"
type switches such as Dwyer Part No. A-601 with paladium,
gold, etc. or rotary wiping action type contacts is recommended.
Make external ground connections as required and connect
power to Section E for the control unit.

covER RETAiNiNG SCREWS

c0VER.puu. our

FLEXIBLE coNDuiT

SUPPORT CONDUiT
FROM PMEL

Fig. G

'S PHOTOHELIC®
CIRCUIT: TYPE 2 ENCL.
POWER SUPPLY: YAC, 50/60 HZ, B WATTS
CONTACT RATING: 10* a 28 YOC, 120124Q VAt

(tL!STCi 1/3 HP. 120/240 VAC
— ND CNT C

Fig. 4

SECTION A

SECTiON B ______________________ — SECTION C

IHI 'io1

C NO NC NC NO Cijiliji
SECTiON 0

r SECT1ONE

-- Th-
CAUTION: Do not apply eiectncal current

to terminals in Sections B and C

Fig. P4
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Circuit style Li, is used for manual reset applications which
require that contact be maintained following pressure decrease
below the set point. Load connections are made to the appropn-
ate terminals in Sections A and 0. A normally open type manual
reset switch such as Owyer Part No. A-601 is connected to the
terminals in Sections B and C. The circuit must be "armed" by
momentanly closing the switch while the black pointer is to the
nght of the set point. From that point on, the circuit will latch on
pressure decrease below the set point and remain latched on
pressure increase until manually reset with the optional switch.

CAUTION: Do not apply electrical cuitent
to terminals in Sections B and C

Manual Reset with Circuit HH

Fig. K

7. Dual Set Point Automatic and Manual Reset Combina-
tions: Circuit Style HH may be used with either set point wired
and operating as in paragraph 5 above and the other set point
wired and operating as in paragraph 6.

8. High Low Umit Control — Dual Set Point Circuit Style HH
may be used to control fans, dampers, pumps, etc., between the
set points of a PHOTOHELIC To accomplish this, use one set
point relay to reset the other as shown in the winng diagram Fig.
L In this typical application, the load (for instance a fan) would
be connected to the N.C. contacts of the right set point relay,
Section A (Fig. H). On pressure nse to the nght set point, its relay
would pull in and hold even though pressure might then fall
below that set point. If the pressure continued to fall to the left
set point, its relay would automatically be DE-ENERGIZED,
return to its normal position and in so doing, open the holding
coil circuit from Section B (Fig. H). The right set point relay would
thus be reset and the cycle could repeat.

9. Dual Set Point Special Purpose Circuits: Circuit Style LL
may be used where manual reset following maintained contact
on pressure decrease to either set point is required. Circuit Styles
HL and LH are combination units. For special combinations of
features, special units, and detailed instructions regarding their
use, consult the factory.

10. Single Set Point PHOTOHELIC:® The single set point
PHOTOHELICt is furnished with the right set point only.
Terminals in Sections A and B (Fig. H) are connected to this relay.
Circuit Style SRH is wired for automatic reset as in paragraph 5
above. Manual reset is accomplished by adding a normally
closed reset switch or push button to the circuit as described in
paragraph 6 above.

11. Single Set Point Special: Manual reset after actuation on
falling pressure can be obtained by using Circuit Style SRL.
Consult the factory for special units and detailed instructions
regarding their use.

12. Placing in Service: In normal operation each relay is de-
energized when the pressure applied to the instrument is belov
its set point. Special low-latching units will ordinanly have to bt.
reset before placing on the line in normal operation.

Fig. I.

13. Failure Mode: The PHOTOHELIC' circuit design provides
certain protection in the event of a loss of pressure or electncr
power. In either case, both relays will de-energize, returning tc.
their normal "zero pressure" state. The exceptions to this are
models with center zero ranges. Because the relays on all stan-
dard models are always energized when the indicating (black)
pointer is to the right of their respective set points, the relay
action on loss of pressure will depend on set point postion,
since either of them could be located to the left of zero. As an
example; if the left pointer were set at —2 in. w.c. and negative
pressure was —3 in. w.c., a loss of that pressure would allow the
black pointer to return to the center and thus cause the low set
point relay to energize.

If the LED should bum out, only the left-low relay will de-energize.
The nght-high relay will react as if pressure were above its set
point and will remain energized even though pressure might be
below that setting. In this situation, only termination of electncal
power will allow the nght-high relay to de-energize.

MAINTENANCE AND SERViCE
Dwyer PHOTOHEUC' Switch/Gages are precision instruments,
expertly assembled and calibrated at the factory. They require no
Iubncation or periodic servicing. If the interior is protected from
dust, dirt, corrosive gases and fluids, years of trouble-free service
may be expected. Zero adjustment should be checked and reset
occasionally to maintain accuracy. Any repairs necessary to
either the Dwyer Magnehelic' pressure gage or the electronic
components should be performed by a trained instrument
mechanic. In most cases, this is best accomplished by returning
the complete PHOTOHELIC5 Switch/Gage to the Dwyer factory.

1993 Dwyer Instruments, Inc. Printed in U S.A, 12/93

DWYER INSTRUMENTS, INC.

P.O. Box 373, Michigan City, Indiana 46360, U.S.A
Phone: 219/379-8000 Fax: 219/872-9057

FR 13-440202-04

REsET

Ncj

NO

RESET

RESET JUMPERS

L1'j

'Note For larger motors, use the Photohel,c®
in a maintained contact, 120 Volt Control or

Push Button Circuit of the motor starter.
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Master Meter, Inc."

11/2" to 12" MMT TurbineMeters

AWWA Standard
Meets or exceeds all sections of
AWWA Standard C-701, Class II
Turbines, most recent revision.

Description
Main cases of durable waterworks
bronze for 1 1/2" to 8", and cost-
effective cast iron for 10" and 12",
provide performance, strength and
endurance. A nylon inlet flow
straightener conditions flows for
measurement and screens larger
debris. The meters' streamlined flow
patterns provide low head loss,
reducing the energy required for water
delivery. All MMTs incorporate flanged
ends.

High strength, precision molded polypropylene rotors insure high accuracy and long
service life. MMT Turbines are designed to minimize the net gravitational and buoyant
forces on the rotor. The low loads mean high accuracy at lower flows, extended flow
ranges to allow meter downsizing without accuracy loss, and lower bearing wear for
extended life.

Applications
Designed for cold, clean water utility and industrial installations where flow variations
are in a 100:1 range.

Register

Options
Standard: meter-mounted register with mechanical odometer.
DIALOG® System: for automatic electronic reading.
Electrical Output: for remote totalization.
Rate of Flow: for remote flow rate data or input to 4-20 mA output unit.

Registration Units
Registration available in U.S. gallons, cubic feet or cubic metres.

Register Sealing
All registers are permanently sealed, with a stainless steel base and wrap-
around gasket to prevent intrusion of dirt or moisture. Direct read and DIALOG
System registers incorporate a tempered glass lens.

MrQpejting Characteristics & Dimensions

http://www.mastermeterinc.conij2 12turb.html 12/14/99
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1 1/2" to 12" MMT Turbine Meters
Meter Operating Characteristics & Dimensions

I Meter Size I

Icharacteristic/Dimension II I 1/2'fl 2" 3" II 4" I

Operating Range (±1 1/2%) [gpm] 3-160 4 - 350
I j5 - 5301 I - 1 350J

IContinuous Operating Range [gpm] 3-120 4 - 200 j1 - 400119 - 10001

owFlow(gpm) 2.5 3 4 8

jMaximum Intermittent Flow [gpm] 160 350 530 1350

Maximum Working Pressure (psi) 175 175 175 175

IMaximum Working Temperature (°F) II 120 120 120 120

Length (inches) 10 10 12.2 14.2

jHeight(inches) 6.7 8.6 9.6 10.2

jHeight bottom to center line (inches) 2.2 2.9 3.8 4.4

IWidth (inches) II 5.3 II 9.2

Weight (pounds) 15.6 24 37 42

Register Capacity (millions)- U.S. GaI.Il 100 100 100 1,000

Register Capacity (millions) - Cu. Ft. 10 10 10 100

IMancase Material Bronze Bronze lBronzel Bronze

Flanges IlEllipticalilEllipticalliRoundli Round

I
Meter Size I

_______ _______ _______ I 18.6 I

_________________________________ ________ ________ ________ 9.2

__________________ fl18.4 I

_______________________________ _______ _______ _______ 211

_________________________________ ________ ________ ________ 10,000

1000

http://www.mastermeterinc.coml21 2ocd.html 12/14/99

ICharacteristic/Dimension 6" 8" fl 10" 12"

Operating Range (±1 1/2%) [gpm] 1125-27001135-35001160-650011180- 88001

jContinuous Operating Range [gpm] 1125 -23001135_-27001160_- 330011180 -44001

LowFlow(gpm) 20 27 44 50

IMaximum Intermittent Flow [gpm] 2700 3500 6500 II 8800

Maximum Working Pressure (psi) 175 175 175 175

Maximum Working Temperature (°F) ] 120 II 120 II 120 fl 120

Length (inches) 18.3 20.3 II 18.0 20.0

Height (inches)
Height bottom to center line (inches)

ii 12.8 II 13.5 II 17.5
5.6 6.4 8.1

IWidth (inches) 11.2 II 13.7 16.2

Weight(pounds)
jRegister Capacity (millions) - U.S. GallonsIl

108

1,000

II

II

140

10,000 II

167

10,000
I

jRegister Capacity (millions) - Cu. Ft. 100 ii 1000 II 1000
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Important User Information Solid state equipment has operational tharacteristics differing from those of
electromechanIcal equipment. "Safety Guidelines for the Application,
Installation and Maintenance of Solid State Controls" (Publication 501-1.1)
describes some impoxtant differences between solid state equipment and
haul-wired electromechanical devices. Because ofthis difference, and also

because of the wide variety of uses for solid state equipment, all persons
responsible forapplying this equipment must satisfy themselves that each
intended application of this equipment isacceptable.

In no event will the Mien-Bradley Company be responsible or liable for
indirect orconsequential damages resulting from the use or application of
this equipment.

The examples and diagrams in this manual are Included solely for illustrative
purposes. Because of the many variables and requirements associated with
any particular Installation, the Allen-Bradley Company cannot assume
responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Allen-Bradley Company with respect to use
of information, cixtults, equipment, or software describcd in this manual.

Reproduction of the contents of this manual, in whole or in part, without
wriuen permission of the Allen-Bradley Company is prohibited.

Throughout this manual we use notes to make you aware of safety
considerations. I

A'fl'ENTION: Identifies information about practices or
circwnstances that can lead to personal injury or death, property• damage, or economic loss.

Attentions help vu:
• identify ahazard
• avoid the hazard

• recofle the consequences

Important: Identifies information that is especially important for successful
application and understanding of the product'

PLCfl.CS.s .4-—---- dALI-MS,y. Nc.
tCCJO4Dsda4DTAM.. £ - caq.rrl.c.
IaMb..
IS4 P. _L .(S1a4'...S..

m N. .L,t dOtSe.y N.
T.flAt ii • fl .IT 4n. St.
O.qq S enI4LdtdqflCepn..Caps. .s.t dC..pstC.no..
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ALLEN.BRADLEY

Publication Problem Report
If you find a problem with our documentation, please let us know by completing and returning this form.

Publication Tiff 0 Publication Date

Publication/Catalog No._____________________ Part No.

Check Problem pe(s): Describe Problem(s): (Please reference page numbers)

D Technical Accuracy
What Is inaccurate?

El Text
U Illustration/Photo

El Completeness
What information is missing?

o Procedure/Step
o Example
o Explanation
o Illustration/Photo
o Guideline
o Definition
o Feature
[] Other

El Clarity
What is unclear?

El Sequence
What is not in the right order?

El Other Comments
Continue comments on back.

Name litie__________________________
Company Department_______________________
Address City State - Zip___________

Telephone No. Date________________________

Publication IC-942 — March, 1993
co.rpany Inc Pnnt.d ,tUSA
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Allen-Bradley Company
Automation Group
SLC Marketing, Dept. 602G
P.O. BOX 2086
Milwaukee, WI 53201-2086
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Summary of Changes

-Summary of Changes

New Information

The information below summarizes the-changes to this manual since the last
printing as 1747-NIOO1 in November, 1993.

To help you find new information and updated information in this release of
the manual, we have included change bars as shown to the right of this
paragraph.

The table below lists sections that document new features and additional
information about existing features, and shows where to find this new
information.

For This New Information See

Updated list of related publications Preface

High voltage warning Chapters 24, and 7
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Appendix B

1771—Remote I/O Network

Appendix C

AS—232 and SCADA Applications

RS-232 Communication Interface Overview

SLC 500 Devices that Support RS—232 Communication

1770—KF3 Module

1747—XE Module

1746—BAS Module

Wiring Connectors for AS—232 Communication

Types of RS—232 Connectors

DIE Pinout

OCE Pinout

IBM AT to a Modem (Hardware Handshaking Enabled) ..

IBM AT to a 5/03 Processor, 1770—KF3, 1775—MA, I 773.-KA, 5130—RM,

or PLC—5 (Hardware Handshaking Disabled)
1747—ME to a Modem (Hardware HandshakIng Enabled)

1747—XE to a 5/03 Processor, IBM At 1770—XF3, 1775—MA, 1773—KA,

5130—AM, or PLC—5 (Hardware Handshaking Disabled)

1746—BAS to a Modem (Hardware Handshaking Enabled)

1746—BAS to a 5/03 Processor, IBM AT, 1770—XF3, 1775—MA, 1773—MA,

5130—RM, or PLC—S (Hardware Handshaking Disabled)

1770—KF3 to a Modem (Hardware Handshaking Enabled)

2760—RB to a Modem (Hardware Handshaking Enabled)

2780-RB to a 5/03 Processor, IBM AT, 1770—KF3, 1775—KA, 1773—MA,

5130—AM, or PLC—S (Hardware Handshaking Disabled)

1771—KGM to a Modem (Hardware Handshaking Enabled)

1771—KGM to a 5/03 Processor, IBM AT, 1770—KF3, 1 775—MA, 1 773—MA,

5130—AM, or PLC—S (Hardware Handshaking Disabled)

1775-4KAto a Modem (Hardware Handshaking Enabled)

1775—MA to a 5/03 Processor, IBM AT, 1770—MF3, 1773—MA, 5130-AM,

or PLC—S (Hardware Handshaking Disabled)

PLC—5 (Channel 0) to a Modem (Hardware Handshaking Enabled)

PLC—S (Channel 0) to a 5/03 Processor, IBM AT, 1 770—KF3, I 773—MA,

5130—RM, PLC—5, 1747—ME, or 1746—BAS (Hardware Handshaking

Disabled)
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Disabled)

Pin Assignments for Wiring Connectors
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Preface

Read this preface first It provides an overview of the entire manual and will
acquaint you with the information that is provided throughout these pages.
In this preface, you will learn about

• who should use this manual
• how to use this manual
• related publications
• conventions used in this manual

• Allen-Bradley support

Who Should Use this Manual The tasks and procedures in this manual require you to have some knowledge
of programmable controller installation and electrical wiring. We also
assume that you have a "working" knowledge of SLC ' products. If you do
not have this knowledge base, obtain the proper training before attempting
any of the tasks and/or procedures detailed in this manual.

p—I
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How to Use this Manual As much as possible, we organized this manual to explain, in a task—by—task
manner, how to install and operate (preliminary stan-up operations) the SL(
500 fixed programmable controller. This manual also provides some systen'
design information.

Before using this manual, read over the table below and familiarize yourself
with the general content of the chapters and appendixes, If you already havr
a topic in mind that you want to fmd specific information about, turn to the
index at the back of the manual,

ltYou Want See

An oveMew of the manual The Preface

Information on how to sete certain components
for your SLC 500 control system

Cter 1 — Selecting Your Hardware Compon€

A guide on how to prepare for the installation of

your control system
Chapter 2— System Installation Recommendati

Mounting dimensions of your fixed controter,

DIAM'TM and/or 1747-AIC
Chapter 3—Mounting Your SLC 500 Control Sy

Procedures on how to install your hardware

components
Chapter 4— tnstatfutg Your Hardware Compone

Information on how to wire the components of
your SLC 500 control system Chapter 5—Wiring Your Control System

A guide on how to stafl up your control system Chapter 6— Stai'ting lip Your Control S

Information on how to maintain your control

system
Chapter 7—Maintaining Your Control System

To identity error messages generated by your
control system ChapterS—Troubleshooting

To replace parts of your SLC 500 control system
or purchase other SIC components Cter 9—Replacement Parts

Information on setting up the 01-1—485 network Appendix A — Setting Up the DH—485 Network

Information on the 1771-Remote I/O network Appendix B — The 1771.-Remote I/O Network

Information on configuring the RS—232 network Appendix C — RS—232 Communication Interlace

Information on how to calculate the heat
dissipat ion of your controler

Appendix D — Caiailating Heat •'ion forth
&C 500 Control System

Wring and drcuit diagrams and voltage ranges
Appendix E —Wiring and Circuft Diagrams and
Voltage Ranges for Your Fixed Controller

Definftions of terms used In this manual The Glossary

P—2
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Related Publications The table below provides a listing of publications that contain important
information about Allen—Bradley Small Logic Controllers and their
installation and application. You may want to reference them while you are
installing the SLC 500 controller. (To obtain a copy of one of these
publications, contact your local Allen—Bradley office or distributor.)

pç Read this Document Document
Number

An overview of the SLC 500 family of products SLC 500 System Overview i 747—2.30

A desciiption on how to install and use your Modular SLC 500

programmable controller

Installation & Operation Manual for Modular Hardware

Style Programmable Controllers
1747—62

A procedural manual for technical personnel who use APS to develop

control applications
Advanced Programming Software (APS) User Manual 9399—APSUM

A reference manual that contains status file data, instruction set, and
troubleshooting information about APS

SLC 500 and MicroLogix 1000 Instruction Set
Reference Manual

1747—6.15

M introduction to Al'S for first—time users, containing basic concepts but
focusing on simple tasks and exercises, and allowing the reader to begin
programming in the shortest time possible

APS Quick Start for New Users 9399—APSQS

A procedural and reference manual for technical personnel who use the
APS import/export utility to convert APS files to ASCII and conversely
ASCII to N'S tiles

APS Import/Export User Manual 9399—APSIE

A procedural and reference manual for technical personnel who use an

HI-IT to develop control applications
Allen—Bradley Hand—Held Terminal User Manual 1747—NPOO2

An introduction to HHT (or first—time users, containing basic concepts but
focusing on simple tasks and exercises, and allowing the reader to begin
programming in the shortest time possible

Getttng Started Guide for HIlT 1747—NMOO9

In—depth information on grounding and wiring Allen-Bradley
programmable controllers

Allen—Bradley Programmable Controller Grounding and
Wiring Guidelines

.70—fl

A description on how to instati a Pl.C—5 system
PLC—5 Family Programmable Controllers Hardware
Installation Manual

1785—6.61

A description of important differences between solid—state programmable
controller products and hard—wired electromechanical devices

Application Considerations for Solid—State Controls SGl—l.1

An article on wire sizes and types for grounding electrical equipment National Electrical Code

Published by the
National Fire
Protection
Association of
Boston, MA.

A complete listing of current AutomaUon Group documentation, including
ordering instructions. Also indicates whether the documents are
available on CD—ROM or in muft-1anguages.

Allen-Bradley Publication Index
'

50499

A glossary of industrial automation terms and abbreviations Allen—Bradley Industrial Automation Glossary AG—1.1
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Conventions Used in this The following conventions art used thioughout this manual:
Manual • Bulleted lists such as this one provide information, not procedural steps.

• Numbered lists pmvide sequential steps or hierarchical information.
• Italic type is used for emphasis. -
• Dimensions are in millimeters. (Dimensions in parentheses are in

inches.)
• Text in this font indicates words or phrases you should type.

Allen—Bradley Support Allen—Bradley offers support services worldwide, with over 75 Sales/Support
offices, 512 authorized Distributors and 260 authorized Systems Integrators
located thmughout the UnIted States alone, plus Allen—Bradley
representatives in every major country in the world.

Local Product Support

Contact your local Allen—Bradley representative for:
• sales and order support
• product technical training

• warranty support
• support service agreements

Technical Product Assistance

If you need to contact Allen—Bradley for technical assistance, please review
the information in the Troubleshooting chapter first. Then call your local
Allen—Bradley representative.

Your Questions or Comments on this Manual

If you have any suggestions for how this manual could be made more useful
to you, please send us your ideas on the enclosed reply card.

If you find a pmblem with this manual, please notify us of it on the enclosed
Publication Problem Report.

p-A



Selecting Your Hardware Components

This chapter provides general infonnation on what your SLC 500 controller
can do for you and an overview of the fixed control system. It also explains
how to select:

2—slot chassis

discrete I/O modules

• specialty I/O modules
• enclosures
• operator interfaces
• memory modules
• isolation transformers
• suppressors
• output contact protection

There is also a section on special considerations for controller installations.

This chapter does not provide you with all the information that you need to
select a complete SLC 500 control system. To do this, we recommend that
you use the latest version of the system overview, StE 500 Family of Small
Programmable Controllers, Publication Number 1747—2.30.

What Your SLC 500 Controller
Can Do for You

The SLC 500 programmable controller has features that previously could
only be found in large programmable controllers. It has the flexibility and
power ofa large controller with the size and simplicity of a small controller.
The SLC 500 controller offers you more control options than any other
programmable controller in its class.

These programmable controllers make up a technologically advanced control
system having inherent flexibility and advantages characteristic of other
programmable controllers, but with one important difference —simplicity!

1—1
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Chapter 1

Selecting Your Hardware Components

Overview of Your Fixed
Control System

The basic fixed controller consists of a processor with 1,024 (1K) instruction
capacity, a power supply, and a fixed number of I/O contained in a single
package. The figum below shows typical hardwarecomponents for a fixed
controller.

Axed Controller with 2—slot ExpansIon Chassis

Output Module

Axed Hardware Components

Input Module

C

Fixed Hardware Controller

Operator Interface 2—Siol Expansion Chassis
for t'O Modules

1—2
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Fixed Controller
Specifications

This section provides the specifications for the SLC 500Fixed Controller.

Description Specification

Memory Type Capacitor-backed RAM memory Battery back-up optional.

Memory Backt Options EEPROM or UVPROM

Prn9rani Memory 1K Instruction Capacity

Capacitor Memory Back—up Time Refer to curve on page 1—4.

Battery Ufe 5 years

Typical Scan lime® 8 milliseconds/IK

Bit Execution (XIC) 4 miaoseconds

Pro9ram Scan Hold—up lime after
Loss of Power

20 milliseconds to 700 mIlliseconds (dependent on bading)

Power Supply Operating Voftage
AC units: 85—265 VAC 47—63 Hz

DC units: 21.6—26.4 VDC (24 VDC 10%)

Power Supply Fuse Protedion
AC units: 120/240 VAC 1 .25A

DC units: 24 VDC I.6A

Power Supply Inrush Rating 30 Amperes maximum

Maximum Power Requirement 50 VA®

24 VDC User Power Output Current® 200mA

24 VDC User Power Output Voftage® 20.4—27.6 VDC (24 VDC 15 V)

Wfre Size #14 AWG Max.

L'O Bectrical-Optical Isolation 1500 VAC at 1 minute

1747—AIC Unk Coupler

Electrical-Optical Isolation
co VDC

LED Indicators POWER, PC RUN, CPU FAULt FORCED I/O, and
BATrERY LOW

Noise Immunity NEMA Standard CS 2—230

Ambient Temperature Rating
Operating: 0°C to .60°C (+32°F tq +140°F)
Storage: —40°C to +85°C (—40°F to +185°F)

Humidity 5 to 95% without condensation

Vbration

Displacement: .015 hth, peak-to-Peak @5-57Hz

Acceleration: 2.5 13s @57—2000 Hz

Duration: 1 hr per ax (x, y, z)

Cerliflcaiion
UI listed!
CSA approved

The scan times are ppical fo, a 7K ladder logk progta'n cons/sing of simple ladder logic ndcommunscalion
senncing Acftjalscan limes depend on your program size, insivclions used, and the OH-A 85
comm un/ca lion.

®
This spealica&on does not include input and output values (See page 1-6)

® This appbes only to fixed controllers that have AC kne power and DC input cirwi&

1-.3
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Memory Backup for the SLC 500 Fixed Controller

1-4

limo
(Days)

The curve below illustrates the ability of the memory back—up capacitor to
maintain the contents of the RAM in a fixed controller. To back up the
memory for a longer period of time, a lithium battery, Catalog Number
1747—BA, is required.

60

(1310) (140°)

25 30 35 40 45 50 55

(77°) (860) (95°) (104°) (113°) (122°)

TemperaJre °C (09
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Configuration Options

The following table provides configuration options for 20, 30, or 40 1/0
points.

Catalog
Number

Line Power
I/O Configuration HIgh—Speed

counter
User Power

Input Output

(12) 120 Volts AC (8) ACiDC Relay No NA1747420A

1747430A

1747440A

1747—120B

1747—UOB

1747440B

I 747—L2OC

174743CC

174744CC

17474200

17474300

I 747—lICE

1747440E

1747—1201.

I 7474301

I 747440L

1 747—120R

1747—t20P

1747—t.SOP

1747440P

120/240 VAC

(18) 120 Volts AC (12) AC/DC Relay No NA

(24) 120 VoksAC (16)AC/DCRelay No NA

(12) 120 Voks AC (8)ACTriac No NA

(18}I2OVoItsAC (12)ACTriac No NA

(24)120 Volts AC (16) AC Triac No NA

(12) 24 Volts DC Sink (8) AC/DC Relay Yes 24V—200mA

(18)24 Volts DC Sink (12) AC/DC Relay Yes 24V—200mA

(24) 24 Volts DC Sink (16) AC/DC Relay Yes 24V—200mA

(12) 24 Volts DC Sink (8) AC Triac Yes 24V—200mA

(18) 24 Volts DC Sink (12) AC Triac Yes 24V—200cnA

(12) 24 Volts DC Sink DCTrastr Yes 24V—200mA

(24) 24 Volts DC Sink
Transistor

Yes 24V—200mA

(12) 24 Volts DC
Source

(8) DC Transistor
Srnk

Yes 24V—200mA

(18) 24 Volts DC
Source

(12) DC Transistor
Sink

Yes 24V—200mA

(24)24 Volts DC
Source

(16) DC Transistor
Sink

Yes 24V—200mA

(12) 240 Volts AC (8) AC/DC Relay No NA

(12)240 Volts AC (8) AC That No NA

(18)24OVoltsAC (12)ACTriac No NA

(24) 240 Volts AC (16) AC Triac No NA

1747420F

1747—L4OF

1747-4206

1747—L20N

24 VDC±
10%

(12)24 Volts DC Sink (8) AC/DC Relay Yes NA

(24) 24 Volts DC Sink (16) AC/DC Relay Yes NA

(12) 24 Volts DC Sink
(8) DC Transistor
Source

Yes NA

(12) 24 Volts DC
Source

(8) DC Transistor
Sink

Yes NA

1—5
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Input Specifications

The following table details the input specifications for SLC 500 Fixed I/O
units. See the glossary for a definition of specifications.

1-6

Inputs Specifications

120 VAC

On—State Voltage 85—132 VAC

Frequency 47—63 Hz

Off-Stale Vohage 30 VAC (maximum)

Inrush Current 0.8A peak

Nominal Input Current I2inA at 120 VAC

Turn-On Time 35 milliseconds (maximum)

Turn—Off Time 45 milliseconds (maximum)

Maximum Off—State Current 2mA

240 VAC

On—State Voftage 170—265 VAC

Frequency 47—63 Hz

Ott—State Voltage SO VAC (maximum)

Inrush Current 1 LA peak

Nominai Input Current 1 2mA at 240 VAC

Turn—On Time 35 milliseconds (maximum)

Turn—Off Time 45 milliseconds (maximum)

Maximum Off-State Current 2mA

DC Sink & Source

On—Stale Voftage 10—30 VDC

Off—State Voflage
4 VDC maximum for input 0 (HSC)
$ VDC for all others

-
Nominal Input Current

2OmA at 24 VDC (for input 0 only)
8mA at 24 VDC (all others inputs)

Turn-On Time 8 milliseconds (maximum)

Turn-Off Time 8 milliseconds (maximum)

Maximum Off-State Current I mA
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Output Specifications

The following table details the output specifications for SLC 500 Fixed I/O
Units.

Outputs Specifications

Triac

Output Voltage 85-265VAC

Continuous Current (per output)
(maximum)

Minimum Load Current lOmA

Turn-On Time 0.1 miUlseconds (maximum)

Turn-Off lime 10 milliseconds (maximum)

Maximum Off-State Leakage Current 2mA

Maximum On—State Voltage Drop 1.5V @0.5 Amps

Maximum Surge Current 10 Amps (cr25 miUiseconds0

Transistor Sink &
Source

Output Voltage 1O-5OVDC

Continuous Current (per output)
25Apat+60C (maximum)

Minimum Load Current I mA

Turn—On Time 0.1 miHisecond (maximum)

.
Turn-Off Time 1 millisecond (maximum)

Maximum Off—State Leakage Current ImA

Ma,dmum On—State Voltage Drop 1.5V @0.5 Mips

Maximum Surge Current 3.0 Amps for 25 miuiseconds®

Retaf

Output Voltage Range 5-265 VAC, 5—125 VDC

Continuous Current (per output) 2.5 Amps (maximum)

Continuous Current (per group)a' 8 Amps (maximum)

Maximum Load (per chassis) 1440 VA

Turn-On lime
..

10 milliseconds (maximum)

Turn—Off Time 10 milliseconds (maximum)

Maximum Off—State Leakage Current OmA

Minimum Load Current at 5 VDC lOmA '
(1) Repearabthfl once ebesy I second at ÷30°C. Repeatabthtyi orceeveq2seconds at ÷80°C.

0 Refwb the witing diagrams (or output groupings on thndtOchassi&

a' Surge suppression aooss the outpui dewce recommended to protect relay contacts

1—7
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Relay Contact Ratings
Maximum

Volts
Amperes

Make Break
Amperes

Continuous
Voltamperes

Make Break

240 VAC
120 VAC

iSA 0.75A
15A 1.5A 2.SA 1800 VA 18OVA

125 VOC 022A 1.OA 2SVA

24VDC 12A 2.OA 28VA

To calculate make and break ratings for other load voltages, divide the
voltampere rating by the load voltage; for example:

28 VAI4S VOC = 0.583A

Selecting the 2—Slot Chassis

Selecting Discrete I/O
Modules

For the 20, 30, and 40 1/0 fixed controllers, an optional 2—slot expansion
chassis lets you add two additional I/O modules providing even more
versatility. The power supply provides backplane power for the modules in
the optional expansion chassis.

Refer to chapter 3 for chassis dimensions and chapter 4 for mounting
directions.

There are three types of I/O modules: input, output, and combination I/O.
They are available in a wide variety of densities including 4, 8, 16, and 32
point and can interface to AC, DC, and TFL voltage levels. Output modules
are available with solid—state AC, solid—state DC, and relay contact type
outputs.

For a complete, up—to--date listing of discrete 110 modules and their
specifications, contact your Allen—Bradley sales office for the latest product
data entitled Discrete Input and Output Modules, Publication Number
1746—2.35.

Refer to chapter 4 for installation direction&

Selecting Speciality I/O
Modules

14

The SLC 500 family offers specialty 110 modules that enhance your control
system. These modules range in function from analog interface to motion
control, from communication to high—speed counting.

For a complete, up—to—date listing of specialty I/O modules and their
specifications, contact your Allen—Bradley sales office for the latest System
Overview entitled SW 500 Family of Small Programmable Controllers,
Publication Number 1747—2.30, or for a related product data.

Refer to chapter 4 for installation directions.
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Selecting Enclosures The enclosure protects the equipment from atmospheric Contamination.
Standards established by the National ElectricalManufacturer's Association
(NEMA) define enclosure types, based on the degree of protectionan
enclosure will provide. Use a fan to circulate the air of sealed enclosures that
use convection cooling to dissipate heat Select a NEMA—rated enclosure
that suits your application and environment. The enclosure should be
equipped with a disconnect device. To calculate the heat dissipation of your
controller, see appendix D.

Selecting Operator Interfaces Use an operatot interface to program and/or monitor your SLC 500
controller. You can choose from several Allen—Bradley operator interface
devices.

Programming with a Hand—Held Terminal (1747—Ph)

Use the Hand—Held Thiminal (HHT) to configure the SLC 500 controller,
enter/modify a user program, download/upload programs, monitor control
operation, and test/troubleshoot. When equipped with a battery (1747—BA),
the HHT retains a user program in memory for storage and later use.

The display area accommodates 8 lines x 40 characters. You can display five
rungs of a user program. The top row of keys are the menu function keys.

Important: Using the HHT, you can program the SLC 5/UI'" and 5/02'"
processors and the SLC 500 fixed controllers. You cannot,
however, program the SLC 5103 processor.

Refer to the Hand—Held Terminal User Manual, Catalog Number
1747—NPOO2, for information on programming your fixed controller with the
HHT.

Programming with Advanced Programming Software (APS) on an IBM
compatible Computer

The Advanced Programming Software (APS) can be used with an
Allen-Bradley T45, T47, or T50 terminal, an IBM®-AT or XT, a Compaq®
Portable, Portable II, Deskpro'" 286, 386/SX, 386, a Tandy'" 3000111.,
Toshiba'" 3IOOE, or GATEWAY 2000'" models 386DX/25, 386DX/33,
486DXf33, and 486DX2/SO personal computer. Your computer must have:
• 640 Kbytes of RAM (extended or expanded memory is recommended, but

not required)
• 10 Mbyte fixed-disk drive (APS requires a minimum or 2.5 MBytes of

free disk space.)
• DOS version 3.1 or higher -

1—9
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Advanced Programming Software, 1747—PA2E

APS, Catalog Number 1747—PATh, comes on 5—1/4 and 3—112 inch disks.
You must have DOS installed in your computer. You also must have at least
550 Kbytes of free memory to execute the APS software. Like the
Hand—Held Tenninal, APS lets you conflgux% the SLC 500 controller,
enter/modify a user program, restore/save programs to the SLC 500, monitor
controller operation, and test/troubleshoot. You can also:

• create and print ladder diagrams, data tables, instruction cross references,
and configurations

• use cut/copy/paste editor
• store multiple programs in the memory of the computer (on the hard disk)
Refer to the Advanced Programming Software User Manual, Catalog
Number 1747—NMOO2, and the Advanced Programming Software Reference
Manual, Catalog Number 1747—NROOI, for information on programming
your fixed controller with APS.

DH—485 Interface Converter (1747—PlC)

For communication, use an RS—232/DH--485 Interface Converter between
the computer and SLC controller. The converter includes a 279.4mm (11.0
in.) ribbon cable, already attached to the converter, for connection to the
computer serial port and a Catalog Number 1746—C 10 cable for connection
to the controller.

Monitoring with a Data Table Access Module (1747—DTAM—E)

The Data Thble Access Module (DTAM) is a plant floor device that lets you
access data file information, change operating modes, monitor and clear
processor faults, and transfer the user program between RAM and an
EEPROM meinoiy module with any SLC 500 family processor. You cannot
use it to create new programs.

Important features of DTAM include:
• shorthand addressing, which provides easier access to data files

• display prompts in six, user—selectable languages: English, French,
German, Italian, Spanish, and Japanese

• UL listed, CSA Certified
• NEMA type 12 and 13 enclosures
• point—to—point interface to an SLC family processor, or as a network

device on a DH—485 network
Refer to the Data Table Access Module (DTAM) User Manual, Catalog
Number 1747—NDOI3, for information on monitoring your fixed controller
with the DTAM.

1—10
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EEPROM and UVPROM These optional memory modules provide a non—volatile memory back—up in
Memory Modules a convenient modular form. The modules plug into a socket on the

controller.

You can store (save) your program in the EEPROM by inserting it into the
processor and using either the Hand—Held Terminal or Advanced
Programming Software.

Use of the UVPROM provides you with an extra degree of program security
because the user program cannot be altered while it is installed in the
controller. You can program the UVPROM with commercially available
UVPROM programming and erasing equipment You can use an EEPROM
module as a master, or you can use an archived processor file as the source
by using the APS PROM translator utility.

Adapter sockets are required when inserting memory modules into
commercially available PROM programmer. The memory module fits into
the adapter socket and then into a PROM programmer.

ATTENTION: Make sure the adapter is inserted properly or
damage could result.

The following table lists the types of memory modules that are available for
the fixed controller. Also listed are the manufacturer part number for
determining compatibility with an external PROM burner.

Description Catalog Number Manufacturer Manufacturer's Pad Number

1K UserWords EEPROM 1747—Mi

NEC uPD28C64—250

OKI MSM2SCO4ARS —20

XICOR X28C4BP —25

SEEQ PE28C64—250

4K User Words EEPROM 1747412
XICOR

X280256D1—25

X2825601 —25

SEEQ DE28C256 —25

1K User Words UVPROM 1747-413 Fujitsu MBM27064 —25

4K User Words UVPROM 1747-414 Not mpatible with the fixed controller.

Adaptor Socket 1747-Ms NA NA

1—11
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Selecting Isolation If there is high frequency conducted noise in or around your distribution

Transformers equipment, we recommend that you use an isolation transformer in the AC
line to the power supply. This type of transformer provides isolation from
your power distribution system and is often used as a "step down"
transformer to reduce line voltage. Any transformer used with the controller
must have a sufficient power rating for its load. This power rating is
generally expressed in voltamperes (VA).

To select an appropriate isolation transformer, you must calculate the power
required by the fixed 1110 chassis and any input circuits and output loads that
are connected through this transformer. The power requirement of any fixed
1/0 unit is 50 VA.

The power requirement for the input circuits is determined by thenumber of
inputs, the operating voltage, and the nominal input current. The power
requirement for output loads is determined by the number of outputs, the

load voltage, and load current.

For example, if you have a 1747—L3OB fixed unit with 18 AC inputs (l2mA
at 120 VAC) and 12 tilac outputs (O.5A at 120 VAC), the power consumed
would be:

50+ (18)(120)(0 012) + (12)(120)(0.5) = 796 VA

Important: In this case, 0.5 Amp is the maximum rating of the triac output
(at 3Ø0 C). If your load draws less than 0.5 Amp, this figure
may be reduced accordingly. The output portion of the VA
calculation should reflect the current requirements of your
loads.

In general, we recommend that the transformer is oversized to provide some
margin for line voltage variations and other factors. Typically a transformer
that is 25% larger than the calculated VA is sufficient.

3—12
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special Considerations The recommendations given previously provide favorable operating
conditions for most controller installations. Your application may involve
one or more of the following adverse conditions. AddjUonz1 measures can
be taken to minimize the effect of these conditions.

Excessive Line Voltage Variations

The best solution for excessive line voltage variation is to correct any feeder
problems in your distribution system. Where this does not solve the line
variation problem, or in certain critical applications. use a constant voltage
transfo,mer. If you require a constant voltage transformer, connect it to the
power supply and all input devices connected to the SLC 500 controller.

Connect output devices on the same power line, but their connection along
the power line is normally made before the constant voltage transformer. A
constant voltage transformer must have a sufficient power rating for its load.

Excessive Noise

When you operate the SLC 500 controller in a "noise polluted" industrial
environment, special consideration should be given to possible electrical
interference.

The following reduces the effect of electrical interference:

• SLC 500 controller design features
• proper mounting of controller within an enclosure

• proper equipment grounding
• proper routing of wiring
• proper suppression added to noise generating devices

Potential noise generators include inductive loads, such as relays, solenoids,
and motor starters when operated by "hard contacts" like push buttons or
selector switches. Suppression may be necessary when such loads are
connected as output devices or when connected to the same supply line that
powers the controller.

Lack of surge suppression on inductive loads may attribute to processor
faults and sporadic operation, RAM memory can be cornipted (lost) and I/O
modules may appear to be faulty or reset themselves.

For extremely noisy environments, use a memory module and program it for
auto loading on processor fault or power cycle for quick recovery.
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Selecting Surge Suppressors

Most output modules have built—in surge suppression to reduce the effects of
high voltage transients. However, we recommend that you use an additional
suppression device if an output module is being used to control an inductive
device such as: - -

• relays
S solenoids

• motor starters
• motors

Additional suppression is especially important if your inductive device is in
series with or parallel to a hard contact such as:
• pushbuttons S selector switches

By adding a suppression device directly across the coil of an inductive
device, you will reduce the effects of voltage transients caused by
interrupting the current to that inductive device and prolong the life of the
switch contacts. The diagram below shows an output module with a
suppression device.

If you connect an SLC 500controller triac output to control an inductive
load, we recommend that you use varistors to suppress noise. Choose a
varistor that is appropriate for the application. The surge suppression we
recommend for triac outputs when switching 120 VAC inductive loads is
HaMs MOV, pail number V220 MA2A. For a 509 motor starter, use a
599—K04 or 599—KAO4 series C or later MOV with triac outputs.

Consult the varistor manufacturer's data sheet when selecting a varistor for
your application.

ATTENTION: Damage could occur to SLC 500 triac outputs if
you use suppressors having RC networks. Allen—Bradley AC
surge suppressors not recommended for use with triacs include
Catalog Numbers 199—FSMAI, 199—FSMA2, 1401—Nb, and
700-N24. -

+ DC or Li

AC or DC
Output Module

OCCOM orL2

A
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Allen—Bradley surge suppressors recommended for use with Allen—Bradley
relays, contactors, and starters are shown in the table below.

Device Coil Voltage- Suppressor Catalog
Number

BuVeth 509 Motor Statler
Bulietki 509 Motor Starter

120 VAC
240 VAC

59g_çQ4G)

599_KAO4W

Butletin 100 Contactor
BuRetin 100 Contactor

120 VAC

240 VAt
1 99—FS MA P

1 99-f 5MA2a'

BuflethlO9Motorstailer 120 VAG l40l41l0a'

Bufletin 700 Type R, RM Relays AC coil None Required

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

12 VOC
12 VOC

700-Nfl
700-1428

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

24 VOC
24 VOC

700-1410

700-N 13

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

48 VDC
48 VDC

700-N16
700—Nil

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

115—125 VDC

115—125 VDC

700—Nil
700—1114

Bulletin 700 Type R Relay
Bulletin 700 Type RM Relay

230—250 VOC

230—250 VDC
700—N 12

700—1115

Bulletin 700

Type N, P, or PK Relay

1 50V max, AC or DC 700_N242Miscellaneous
electromagnetic devices limited to 35
sealed VA

0 Th anMOVi.ithoutacapacrrx. TheS 04 MOVmust be seflesCoflate, when wed
sithbiacoutputs OonotweAcrBw,tht,acoutputs

a' Nofteo3mmeMedforuse itith Lac outputs
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Selecting Contact Protection

1—16

Inductive load devices such as motor starters and solenoids may require the
use of some type of surge suppression to protect the controller output
contacts. Switching inductive loads without surge suppression can
significantly reduce lifetime of relay contacts. The figure below shows the
use of surge suppression devices.

Surge Suppression for Inductive AC Load Devices

Surge Suppression for Inductive DC Load Devices

Contact Protection Methods for Induive AC and DC Output Devices

These surge suppression circuits connect directly across the load device.
This reduces arcing of the output contacts. Suitable surge suppression
methods for inductive AC load devices include a varistor, an RC netwoit, or
an Allen—Bradley surge suppressor. These components must be
appropriately rated to suppress the switching transient characteristic of the
particular inductive device.

For inductive DC load devices, a diode is suitable. A 1N4004 diode is
acceptable for most applications. A surge suppressor can also be used. See
table on page 1—15.

We recommend that you locate the suppression device as close as possible to
the load device.

Vanslor RO Network

Diode (A surge suppressor can so be used)



Transistor Output Transient Pulses
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This section applies to the following SLC 500 Fixed I/O processors and
SLC 500 1/0 modules that have transistor outputs.

Fixed 110 Processors 110 Modules

1747—t20E 1746-068

1747420(3 1746—0V8

17474201. 1746—0616

1747—t2ON 1746-06P16

1747—130L 1746-0V16

1747—140E 1746-0632

1747440L 1746—0V32

For the SLC 500 products listed above, the maximum duration of the
transient pulse occurs when minimum load is connected to the output.
However, for most applications the energy of the transient pulse is not
sufficient to energize the load.

ATTENTION: A transient pulse occurs in transistor outputs
when the external DC supply voltage is applied to the common
output terminals (e.g., via the master control relay). The sudden
application of voltage creates this transient pulse. (See the
following graph.) This condition is inherent in transistor outputs
and is common to solid state devices. A transient pulse can occur
regardless of the processor having power or not

(On—State Load Current)

2 ..-. 10

Duration of Transient (1)

Time

i—I,
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To rtduce the possibility of inadvertent operation of devices connected to
transistor outputs, adhere to the following guidelines:

• Either ensure that any pmgrammable device connected to the transistor
output is programmed to ignore all output signals until after the transient
pulse has ended, -

• or add an external resistor in parallel to the load to increase the on—state
load current. The duration of the transient pulse is reduced when the
on—state load current is increased.

(a
E
C
a,

0
C0
(U

0

The duration of the transient pulse is pmportional to the load impedance.
This is illustrated in the following graph.

10

9

8

7

6

5

4

3

2

0

1 100 200 300 400 500 600 700 800 900 1000

On—State Load Current (mA)
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Example
Increasing the load current by lOOmA decreases the transient time from
approximately 7 ms to less than 2.5 ms. To calculate the size of the resistor
added in parallel to increase the current, use the following information:

24V — your applied voftage

Need lOOmA of toad current to reduce the transient to <2.5 ms. (taken from graph on

previous page)

R(Ohms)-
V(Votts)

I (Amps)

Resistor value (Ohms) = Appried voltage (Volts) / Desired current (Amps)

=24/0.1
= 240 (Ohms)

P (Watts) = 2 (Amps) x R (Ohms)

Actual Power (Watts) = (Desired Current)2 x Resistor Value

=(O.l)2x 240
= 2.4 (Watts)

Resistor size 2 x Actual power (Watts)
= 2 x 2.4

= 4.8 (Watts)

Round resistor size to 5 Watts.

You need a resistor rated for 240 Ohms at 5 Watts to increase the load current
by lOOmA; thus decreasing the transient time from approximately 7 ms to
less than 2.5 ms.

1—19
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System Installation Recommendations

lb help you install the SLC 500 programmable controller as safely and
securely as possible, we have set up a few specific recommendations for you
to follow.

For general installation guidelines, also refer to article lOB of the National
Fire Protection Association (NFPA). Article 70E describes electrical safety
requirements for employee workplaces. This chapter covers the following:
• typical installation
• spacing your controllers
• preventing excessive heat

• grounding guidelines
• master control relay
• power considerations
• safety considerations
• preventative maintenance

Typical Installation The figure below consists of some components that make up a typical
installation. The following symbols are used:

(3) NEMA rated enclosure suftahie for your application and

environment that shields your controller from electrical noise

and aitborne contaminants.

() Disconnect, to remove power from the system

(j) Fused isolation transformer or a constant vohage transformer, as

your application requires

Master control relay/emergency stop circuft

() Terminal blocks or wiring ducts

® Suppression devices for limfting EMI (electromagnetic

interference) generation

() Disconnect
Device

Transfbrmer

MCR

2—I

SIC 500
Controller



Follow the recommended minimum spacing shown below to allow for
convection cooling within the enclosure. Air in the enclosure must be kept
within a range of 0° to +60° C (+32° to +1400 F)

Be careful of metal chips when drilling mounting holes for the
controllers. Do not drill holes above a mounted SLC 500
controller. Metal chips or clippings may short circuit electronic
components of the controller and cause intermittent or
permanent malfunction.

00
5800

0ao

For most applications, normal convection cooling will keep the controller
components within the specified operating range. Proper spacing of
components within the enclosure is usually sufficient for heat dissipation.

In some applications, a substantial amount of heat is produced by other
equipment inside or outside the enclosure. In this case, place blower fans
inside the enclosure to assist in air circulation and to reduce "hot spots" near
the controller.

Additional cooling provisions might be necessasy when high ambient
temperatures are encountered.

Important: Do not bring in unfiltered outside air. It may introduce harmful
contaminants of dirt that could cause improper operation or
damage to components. In extreme cases, you may need to use
air conditioning to protect against heat build—up within the
enclosure.

-

Chapter 2
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Important:

Endosure

Greater than 162.4 mm (6 inches)

n
Greater than 101.6mm

(4 inches)

Spacing Your Components

Preventing Excessive Heat

2—2

Li Greater than 101.6mm

(4 inches)

U U

Greater than 152 4mm (6 indies)



roundiflg Guidelines In solid—state control systems, grounding helps limit the effects of noise due
to electromagnetic interference (EM!). The grounding path for the controller
and its enclosure is provided by the equipment grounding conductor.

Normal Electrical Noise Conditions Severe Electrical Noise Conditions

Scrape paint off panel to insure
electrical connection between chassis

and grounded metal panel.

#10 AWG to
Ground Bus

Size 12 Internal
Star Washer

SizelOorl2 ______
Hardware Screw

Tapped Hole
(Minimum of Three

Threads)

Tapped Hole
(Minimum of Three

Threads)

Metal Panel
(Must be connected to earth

ground)

A ATTENTION: The SLC 500 controller, other control devices,
and the enclosure must be properly grounded. All applicable
codes and ordinances must be observed when wiring the
controller system.

Ground connections should run from the chassis and power supply on each
controller and expansion unit to the ground bus. Exact connections will
differ between applications. An authoritative source on grounding
requirements for most installations is the National Electrical Code. Also,
refer to Allen—Bradley Programmable Controller Grounding and Wiring
Guidelines, Publication Number 1770—4.1.

In addition to the grounding required for the controller and its enclosure, you
must also provide proper grounding for all controlled devices in your
application. Care must be taken to provide each device with an acceptable
grounding path.

2—3
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Chassis

Size 12 Internal
Star Washer

Ground

Size 10
Hardware Screw

Chassis Mounting Tab

Metal Panel Scrape paint off panel to insure
(Must be connected to electrical connection between chassis

earth ground.) and grounded metal panel.



Chapter 2
System Installation Recommendations 685 466

The figure below shows you how to run ground connections from the chassis
to the ground bus.

SLC 500 Controller Only

DoonCoon

L 1

0
8

CooCoo
000

ro I

#8 AWG

__________________ Wire

Ground Bus

Chass

Earth
Ground

$ LC 500 Controller with 2—slot Expansion Chassis

#8AWG
Wire/

Chass hiounling Tabs

V
Eaah

Ground

2—4
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System Installation Recommendatbns

Master Control Relay A hard—wired master control relay (MCR) provides a convenient means for
emergency controller shutdown. Since the master control relay allows the
placement of several emergency—stop switches in different locations, its
installation is important from a safety standpoint Overtravel limit switches
or mushroom head push buttons am wi4ed in series so that when any of them
opens, the master control relay is dc—energized. This removes power to input
and output device circuits. Refer to the fIgure on page 2—6.

ATTENTION: Never alter these circuits to defeat their function.
since serious injury and/or machine damage could result.

If you are using a DC output power supply, interrupt the output
side rather than the AC line to avoid the additional delay of
power supply turn—on and turn—off. The power supply should
receive its power directly from the fused secondary of the
transformer. Connect the power to the DC input and output
circuits through a set of master control relay contacts.

Place the main power disconnect switch where operators and maintenance
personnel have quick and easy access to it. If you mount a disconnect switch
inside the controller enclosure, place the switch operating handle on the
outskle of the enclosure, so that you can disconnect power without openin
the enclosure.

Whenever any of the emergency—stop switches are opened, power to input
and output devices is stopped.

When you use the master control relay to remove power from the external
I/O circuits, power continues to be provided to the controller's power supply
so that diagnostic indicators on the processor can still be observed.

The master control relay is not a substitute for a disconnect to the controller.
It is intended for any situation where the operator must quickly dc—energize
I/O devices only. When inspecting or installing terminal connections,
replacing output fuses, or working on equipment within the enclosure, use
the disconnect to shut off power to the rest of the system.

Important: The operator must not control the master control relay with the
SLC 500 controller. Provide the operator with the safety of a
direct connection between an emergency—stoØ switch and the
master control relay.

2—5
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Emergency—Stop Switches

685 468

LI

2—6

Adhere to the following points concerning emergency—stop switches:
• Do not program emergency—stop switches in the controller program. My

emergency—stop switch should turn off all machine power by turning off
the master contml relay.

• Observe all applicable local codes concerning the placement and labeling
of emergency—stop switches.

• Install emergency—stop switches and the master control relay in your
system. Make ceitain that relay contacts have a sufficient rating for your
application. Emergency—stop switches must be easy to reach.

The figure below shows the Master Control Relay Wired in Grounded
System.

voc
Circuit

La

Fuse MOR

• Operauon of either of these contacts wdl remove
orI rom the controller external LV drajils

• stopping machine moUon

VAC
Circuits

Overtravel

ljmitSwitcb

Emergency-Stop
Push Button

:oT - -

Stop

Master control Retey (MCR)
Cat No 700—PK400AI

Stan
Suppressor
Cat No. 700—N24

Øo) (Hi)

Incoming Line Terminals. Connect to
115 VAC torminals of Power Supply Incoming line terminals Connect to

24 VOC terminals of Power Supply
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Common Power Source

Loss of Power Source

The following explains power considerations for the SLC 500 fixed
controller.

We strongly recommend that the chassis power supply has the same power
source as the input and output devices. This helps:

• reduce the thance of electrical interference due to multiple sources and
grounds

• maintain system integrity if power is interrupted

The chassis power supply is designed to withstand brief power losses without
affecting the operation of the system. The time the system is operational
during power loss is called "program scan hold—up time after loss of power."
The duration of the power supply hold—up time depends on the number, type
and state of the I/O, but is typically between 20 ms and 700 ms. When the
duration of power loss reaches a limit, the power supply signals the processor
that it can no longer provide adequate DC power to the system. This is
referred to as a power supply shutdown. The POWER LED is turned off.

The power supply hold-up time as described above is generally longer than
the turn—on and turn—off times of the input circuits. Because of this, the
input state change from "On" to "Off" that occurs when power is removed
may be recorded by the processor before the power supply shuts down the
system. Understanding this concept is important. The user program should
be written to take this effect into account For example, hard wire power to
one spare input. In the user program, check to be sure that one input is on;
otherwise, jump to the end of the program and avoid scanning the logic. Use
of a common power source as recommended in the previous section is
assumed.

Occasionally the power source to the system can be temporarily interrupted.
It is also possible that the voltage level drops substantially below the noimal
line voltage range for a period of time. Both of these conditions are
considered to be a loss of power for the system.

2—7

Input States on Power Down

Other Types of Line Conditions
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A'FFENTION: The printed circuit board, located under the front
cover of Series C Fixed Hardware Style Controllers, has high
voltages (120 VAC and 240 VAC) available at certain points
when the controller is powered up. If the front cover is removed,
exercise extreme care and consider all points on the circuit board
to be electrically hazardous. Therefore, whenever possible, turn
off power to the controller before removing the front cover. Do
not remove the protective insulation covering the circuit board.
Cutouts in the insulation are provided to allow access to the
high—speed counter jumper, memory module, and battery
connector. If the insulation Is missing, do not touch any portion
of the circuit board. Failure to heed this warning may result in
personal injury or death.

Chapter 2
System Installation Recommendations

From Cover

_____________________ 685 413

Safety Considerations Safety considerations are an impqtant element of proper system installation.
Actively thinking about the safety of yourself and others, as well as the
condition of your equipment, is of primary importance. Several safety areas
are discussed below.

High Voltages —

SLC 500 Fixed Hardware Style Controller (Series C)
(Applies to 1747—L2OA, —L3OA, —L4OA, —L2OC, —L3OC, and —L4OC

controllers)

Li

Disconnecting Main Power

The main power disconnect switch should be located where operators and
maintenance personnel have quick and easy access to it. Ideally, the
disconnect switch is mounted on the outside of the enclosure, so that it can
be accessed without opening the enclosure. In addition to disconnecting
electrical power, all other sources of power (pneumatic and hydraulic) should
be de—energized before working on a machine or process controlled by an
SLC controller.

2—S
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preventive Maintenance

Chapter 2

System Instatlation Recommendations

The printed circuit boards of the controller must be protected from dirt, oil,
moisture, and other airborne contaminants. To protect these boards, the
controller must be installed in an enclosure suitable for the environment.
The interior of the enclosure should be kept clean and the enclosure door
should be kept closed whenever possible.

Regularly inspect your terminal connections for tightness. Loose
connections may cause improper functioning of the controller or damage the
components of the system.

.
ATTENTION:
damaging equip
off.

To ensure personal safety and to guard against
ment, inspect connections with incoming power

The National Fire Protection Association (NFPA) provides recommendations
for electrical equipment maintenance. Refer to article 70B of the NFPA for
general requirements regarding safety related work practices.

2—9



Mounting Your SLC 500 Control System

This chapter provides you with mounting dimensions for the following SLC
500 components:

' 20 I/O fixed controller
• 30 & 40 1/0 fixed controller
• 2—slot expansion chassis

link coupler (AIC)
• Data Thble Access Module (DTAM)

Mounting Fixed Hardware
Style Units

You can mount the fixed hardware style units directly to the back panel of
your enclosure using the mounting tabs and #10 and #12 screws. The torque
requirement is 3.4 N—rn (30 in—Ibs) maximum. Dimensions are in
millimeters. (Dimensions in parentheses are in inches.)

3—1
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20 I/O Fixed Controller

SSDi.
(O21?

3—2

Dimensions ae in m,IIsn,erers (Dimensions in paienthaes are ui inches)

5.501k

(02fl)

Front View

145

(571)

Left Side View



30 and 40 I/O Fixed Controller

685.474
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II Dit_\ Ii. 'is

Cl7)
(0433)

(619)

0000Dccc0000

Lii
Dccc

C0

00 Dm0000=0000000Dcc ccc

_____________ 'is— 550
(021Z I (529)

'UT
(Ml)

St
(0 25)

I_I

(I IS)

-I-l'
(035)-r

— SSOia
(0217)

260
(1024)

Front View

Left Side View

a, Dimensions are in m:ihn,eters (Dimensions in parentheses are in inches)
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2—Slot Expansion Chassisw

55 a..
(0211)
lID..
(0433)

Front View

—.--Io/ (004

las
(0725)

t

I
(551)

I
Ill

(673)

p1111

483
(0190)

-1-
(0553

'45 ________________
(511)

Right Side View

0 Dimensions are u, Slinelert (Dimensions In parentheses are In inches)
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55 o_
(021q

Data Table Access Module (DTAM)w

Right Side View

k

I
(tt

I

I, (2.7S)

=

-1'
—J (S

a;
ci

=

14• 64 -,
I PM

Front View

W Oimensjons are in millimeters (Dimen&ons in parentheses ate in inches)

Right Side View
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Link Coupler (AIC)®

H 174
8)

I
(6 75)

I (ISO)

Front View

43-a
(017)

• Comm

flflflfltflnflufl
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Installing Your Hardware Components

This chapter shows you how to install antremove the following haidware
components:
• 2—slot expansion chassis
• I/O and speciality modules
• memory module
• high—speed counter

Mounting the 2—Slot
Expansion Chassis

The expansion chassis mounts on the right side of the fixed controller. The
chassis has mounting tabs that are inserted into slots in the fixed controller
and slid forward. No toots am required.

1. Insert the mounting tabs of the expansion chassis into the mounting slots
of the controller.

4-1

Right Side of the
Fced Controller
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2. Slide the expansion chassis forward until the back of the expansion
chassis is flush with the fixed controller and the connector on the
expansion circuit board is mated with the connector in the controller.

Installing I/O and Speciality
Modules

With the 2—slot expansion chassis on the fixed style unit, additional I/O and
specialty modules can be supported.

ATTENTION: Never install, remove, or wire modules with
power applied to the chassis.

I
I
I
I
I
I
I
I

1952fi

Li
1. Align circuit board of the module with card guide in chassis.

Retainer Cip ______

Side View

Retainer Clip

4—2
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2. Gently slide the module in until both top and bottom retainer clips are
secured.

19530

3. To remove the module, press the retaining clips at the top and bottom of
the module and slide the module out

4—3



Always turn off power to the controller before inserting or removing the
memory module. This guards against possible damage to the module and
also undesired processor faults. Memory modules are mounted in carriers
and have connectors that are "keyed" to guard against improper installation.

ATTENTION: To avoid potential damage to the memory
modules, handle them by the ends of the carrier or edges of the
plastic housing. Skin oil and dirt can corrode metallic surfaces,
inhibiting electrical contact. Also, do not expose memory
modules to surfaces or areas that may hold an electrostatic
charge. Electrostatic charges can alter or destroy memory.

1. Always turn off power to the controller before inserting or removing the
memory module. This guards against possible damage to the module and
also undesired processor faults.

.
ATTENTION: When power is applied to the controller
hazardous electrical potentials exist under the front cover. See
page 2—8 for more information.

2. Remove the processor compartment cover.

3. Locate the socket on the PC board.

Li

4. Position the module correctly
(The memory module is keyed.)

over the socket a I press it firmly in place.

4-4

1747—MI, —M2, —MS

5. Replace the cover on the SLC controller and restore power.

Chapter 4
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Installing Your Memory Module
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Removing Your Memory Module

Chapter 4
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Using the High—Speed Counter

S. Replace processor cover.

High—Speed Counter Operation

To remove a memory module use the following procedure:

1. Remove the power from the fixed I/O unit.

2. Remove the processor compartment cover.

3. Grasp the carrier tabs with the thumb and index fingers, then gently but
firmly lift upwards on either end of the memory module carrier.

4. When the end is partially raised, begin lifting the other end in the same
manner. Repeat this until the memory module has been completely
removed from the socket.

The fixed I/O units that have 24 VDC input circuits are also equipped with a
high—speed counter. The counter is capable of counting at a rate of up to 8 kliz.

You have the option of using input 0 as a normal input or as a high—speed
counter. To accommodate this dual function the input is equipped with a
jumper selectable filter. You must cut the jumper for high—speed counter
use. A shielded cable is recommended to reduce noise to the input.

For high—speed counter operation do the following:

1. Turn off power to the fixed controller.

A'fl'ENTION: When power is applied to the controller
hazardous electrical potentials exist under the front cover. See
page 2—8 for more information.

3. Locate and cut jumper wire J2. The jumper is either beneath or to the
right of the battery connector, as shown below. Do not remove
completely but make certain that the ends of the cut jumper wire are not
touching each other.

4-5

Li
2. Remove the SLC 500 cover.
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High—Speed Counter Input Compatibility

685 482

The high—speed counter input circuit has the following characteristics:
• nominal input impedance of = 1200 fl
• on—state voltage of 10—30 VDC

-

• nominal input current draw of 2OmA
• minimum pulse width of 62.5 Issec.

Your input device or encoder must be single—ended and be compatible with
the specifications of the high—speed counter inpuL See the table below for
more information.

For an Input Device or Encoder that Is

Sourcing

Cen CoIIedor/ Sinking

Open Colledor with Pull—up Resistor

Use an HSC Input Circuit that Is

Sinking

Sourcing

Sinking

4-6

Wiring Diagram of a High—Speed Counter Sinking Input Circuit

Belden or Equivalent

Sourcing Input De%

— +
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Wiring Diagram of a High—Speed Counter Sourcing Input Circuit

+

__________ Shielded Twisted Pair
Belden or Equivalent

N
SinIn9 Input Device



Wiring Your Control System
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This chapter describes how to wire your I/O modules. It covers the
following:

• defining sinking and sourcing
• determining approximate transient duration

• preparing your wiring layout
• features of an I/O module
• recommendations for wiring I/O devices
• wiring your I/O modules
• using Removable Terminal Blocks (RTBs)

Defining Sinking and
Sourcing

Sinking and sourcing are terms used to describe a current signal flow
relationship between field input and output devices in a control system and
their power supply.
• Field devices connected to the positive side (÷V) of the field power

supply are sourcing field devices.
• Field devices connected to the negative side (DC Common) of the field

power supply are called sinking field devices.

To maintain electrical compatibility between field devices and the
programmable controller system, this definition is extended to the
input/output circuits on the discrete I/O modules.

• Sourcing I/O circuits supply (source) current to sinking field devices.
• Sinking I/O circuits receive (sink) current from sourcing field devices.

5—1
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Contact Output Circuits — AC or DC

5—2

Relays can be used for either AC or DC output circuits and accommodate
either sinking or sourcing field devices. These capabilities are a result of the
output switch being a mechanical contact closure, not sensitive to current
flow direction and capable of accommodating a broad range of voltages.

l'his high degree of application flexibility makes contact output modules
very popular and useful in control environments with a broad mix of
electrical I/O circuit requirements.

Solid—State DC I/O Circuits

The design of DC field devices typically requires that they be used in a
specific sinking or sourcing circuit depending on the internal circuitry of the
device.

Sourcing Device with Sinking Input Module Circuit

The field device is on the positive side of the power supply between the
supply and the input terminal. When the field device is activated, it sources
current to the input circuit
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Sinking Device with Sourcing input Module Circuit

The field device is on the negative side of the power supply between the
supply and the input terminal. When the field device is activated, it sinks
current from the input circuit. -

Sinking Device with Sourcing Output Module Circuit

The field device is on the negative side of the power supply between the
supply and the output terminal. When the output is activated, it sources
current to the field device.

Sourcing Device with Sinking Output Module Circuit

The field device is on the positive side of the power supply between the
supply and the output terminal. When the output is activated, it sinks current
fmm the field device.

5—3
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Preparing Your Wiring Layout Careful wire muting within the enclosurehelps to cut down electrical noise
between i/O lines. Follow these rules for muting your wires:

• Route incoming power to the controller by a sepante path from wiring to
I/O devices. Where paths must cross, theirintersection should be
peipendiculat

Important: Do not run signal or communicationswiring and power
wiring in the sante conduit.

• If wiring ducts are used, allow for at least two inches between I/O wiring
ducts and the controller. If the terminal strips are used for I/O wiring,
allow for at least two inches between the terminal strips and the
controller.

• Segregate I/O wiring by signal type. Bundle wiring with similar electrical
characteristics together.

Wires with different signal characteristics should be muted into the enclosure

by separate paths.

ATTENTION: If the controller is being installed within a
potentially hazardous environment (that is. Class I, Division 2),
all wiring must comply with the requirements stated in the
National Electrical Code 501—4 (b).

5—4
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Below is an example of a combination I/O module.

lie Wire

Hinged Wiring Terminai Door
with Label

5—5

Features of an 110 Module

hO Status Indicators

Color Band

Input and Output Terminals
Connected to Terminal Block

coded and
ModulE

Terminal Block Release Screw

Wires Leading to Output
and Input Devices
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Recommendations for Wiring The following are general recommendations for wiring I/O devices.
I/O Devices ______________________________________________________

ATTENTION: Before you install and wire I/O devices,
disconnect power fmm the controller and any other source to the
I/O devices.

Use acceptable wire gauge — The I/O wiring terminals are designed to
accept #14 or smaller AWO stranded wires, and two wires per terminal
(maximum). Maximum torque 0.9 N—rn (S in—Ib).

Label wires —Label wiring to I/O devices, power sources, and ground. Use
tape, shrink—tubing, or other dependable means for labeling purposes. In
addition to labeling, use colored insulation to identify wiring based on signal
characteristics. For example, you may use blue for DC I/O wiring and red
for AC I/O wiring.

Bundle wires — Bundle wiring for each similar I/O device together. If you
use ducts, allow at least 5 cm (2 in.) between the ducts and the controller so
there is sufficient mom to wire the devices.

Identify terminals —Terminal cover plates have a write—on area for each
terminal. Use this area to identify your I/O devices. Label the Removable
Terminal Block (RTB) with appropriate slot, rack (chassis) and module
identification if you have not already. Refer to page 5—S for more
information.

ATTENTION: Calculate the maximum possible current in each

,.
power and common wire. Observe all local electrical codes
dictating the maximum current allowable for each wire size.
Current above the maximum ratings may cause wiring to
overheat, which can cause damage.

Capacitors on input modules have a stored charge that can cause
a non—lethal shock. Avoid mounting the controller in a position
where installation or service personnel would be in danger from
startle reaction.

5-6
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Wiring Your I/O Modules Terminals on the modules have self—lifting pressure plates that accept two
#14 AWG wires. Series B 12—point and 16—point and analog modules axe
equipped with removeable terminal blocks (RTBs) for ease of wiring. For
more information on using RTBs, see the next section.

LED indicators on the front of each module display the status of each 1/0
point. The LED indicators turn on when the proper signal to an input
terminal is applied or when the processor commands an output to be
energized.

To locate the I/O module wiring diagrams, contact your Allen—Bradley sales
office for the latest product data entitled Discrete input andOutput Modules,
Publication Number 1746—2.35. Or, locate the installation instruction sheet
that was sent with your I/O module; it also includes I/O wiring diagrams.

1. Install a wire tie to secure your wiring and keep it neat. (If you feed the
tie into one hole, it will be muted back out thmugh the other.)

Tie Wire

Wires Leading to Output
and Input Devices

2. Cover any unused slots with card slot llers, Catalog Number 1746—N2,
to keep the chassis free from debris and dust.

5—7
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Using Removable Terminal
Blocks (RTBs)

Removable Terminal Blocks (RTBs) are provided on all 12—point and
16—point discrete 1/0 modules and analog modules. RTBs can only be used
with these modules in the 2—slot expansion chassis. RTBs allow for faster
and more convenient wiring of the 110 modules. The modules and RTBs are
color—coded as follows: -

Color Type ot I/O Removable Terminal Block

Red AC inputs/outputs

Blue DC inputs/outputs

Orange relay oi4uts
Green speciay modules

Replacement terminal blocks are available if they are lost or damaged. See
the replacement part list in chapter 9.

Removing RTBs

Below are guidelines for removing the I/O RTBs.

A ATTENTION: Never install or remove I/O modules or terminal
blocks while the SLC is powered.

1. If the I/O module is already installed in the chassis, remove power to the
SLC.

2. Unscrew the upper rightand lower left tenninal block release screws.

3. Grasp the RTB with your thumb and forefinger and pull straight out

4. Label the RTB with appropriate slot, rack (chassis) and module
identification.

5—s

Terminal Block Release Saew

Dot indicates terminal number 0

(or tep of 0 winng)

Terminal Block Release Screw
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Installing RTBs

Below are guidelines for installing the I/O RTBs.

1. Label the RTB properly.

2. Match the label identification to the correct chassis, slot, and module
pe.

ATTENTION: Inserting a wired RFB on an incorrect module

!
can damage the I/O module circuitry when power is applied.

3. Be sure the color band on the I/O module matches the color of the RTB.

ATTENTION: Never install or remove I/O modules orR'fBs
while the SLC 500 chassis is powered.

4. Remove power from the SLC 500 chassis.

S. Line up terminal block release screws.

6. Press the RTB firmly onto connector contacts.

7. Tighten the RTB release screws.

5—9
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Starting Up Your Control System

This chapter describes how to start up your control system. 'lb accomplish
this, you must go through eight procedures.

Start—up involves the following procedures to be carried out in sequence:

2. Disconnect motion-.causing devices.

3. Initialize and test your processor.

8. Conduct a dry run of your application.

These procedures isolate problems such as wiring mistakes, equipment
malfunction, and programming errors in a systematic, controlled manner.

We urge you to go through these procedures very carefully. This will help
you avoid possible personal injury and equipment damage.

Do not attempt system start—up until you are thoroughly
familiar with the controller components and
programming/editing techniques. You must also be thoroughly
familiar with the particular application.

For general recommendation concerning installation safety requirements and
safety requirements and safety related work practices, refer to NPPA 70E,
Electrical Safety Requirements for Employee Workplaces.

6-1

1. Inspect your installation.

4. Test your inputs.

5. Test your outputs.

6. Enter and test your program.

7. Observe control motion.

Important:
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• connections from the main disconnect to the controller input
0 the master control relay/emergency—stop circuit
• input device circuits
• output device circuits

Make certain that all wiring connections are correct and that there are no
missing wires. Check the tightness of all terminals to make certain wires
are secure. Refer to chapterS for more information.

685 494

1. Inspect Your Installation You can often prevent serious problems iii later test procedures by first
making a thorough physical inspection. We recommend that you do the
following:

1. Make sum that the controller and all other devices in the system are
securely mounted. Refer to chapter 3 and chapter 4 for more information.

2. Check all wiring including:

3. Measure the incoming line voltage. Be certain that it corresponds to
controller requirements and that it falls within the specified voltage range.
See specifications for input voltage ranges in chapter 1.

2. Disconnect Motion—causing In the following test procedures, the controller will be energized. As a safety
Devices precaution, you must make certain that machine motion will not occur. The

preferred way is to disconnect the motor wires at the motor starter or the
motor itself. In this way, you can test the operation of the starter coil,
verifying that your output circuit is wired correctly and functioning.
Similarly, the preferred way to disconnect a solenoid is to disengage the
valve, leaving the coil connected.

In some instances, you may not be able to disconnect a device the preferred
way. In this case, it will be necessary to open the output circuit at some
convenient point.

For circuit testing puiposes, it is best to open the circuit at a point as close as
possible to the motion—causing device. For example, your output might be a
relay coil that in turn energizes a motor starter, if it is impractical to
disconnect the motor wires, the next best thing to do is to open the circuit at a
point between the motor starter and the relay contact.

A

6—2

ATTENTION: Machine motion during system checkout can be
hazardous to personnel. During the chc.ckout procedures 3. 4, 5.
and 6, you must disconnect all devtces that, when energized,
might cause machine motion.
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3. lnitiaflze and Test Your
Processor
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When you are certain that machine motion cannot occur with the controller
energized, you may begin by initializing the processor using the following
steps:

1. Energize the controller. If power is supplied to the controller and the
installation is correct, then:
A. The POWER LED turns on as shown in the figure below.

00
8800

n
ggg000

U U

flccuu \
I IOc$vMucr

:11
IFOEDtO I

D lndicaies theLEO is OFF.

Indicates the LED is ON.

The Cpu FAULT LED also turns on during power—up, but it should
go off after a few seconds. If instead this LED starts flashing, it
indicates you must clear the processor memory before continuing.

B. The following processor initial factory conditions apply:
• Mode = PROGRAM MODE

(S:1/0—S:I/4=00001)
• Watchdog values = lOOms

(S:3H = 0000 1010)
• I/O Slot enables = ALL ENABLED

(5:11/1 through S:12/14 set to 1)
• Node address = I

(S:15L = 0000 0001)
• Baud Rate = 19.2K baud

(S:15H=00000100)
• Processor Name = DEFAULT

2. Power up the programming device.

Refer to the Hand—HeldTerminal User Manugl, Catalog Number
1747—NPOO2, for information on programming your fixed controller with
the HIlT.

Refer to the Advanced Programming Software User Manual, Catalog
Number 1747—NMOO2 Series C, and the Advanced Programming
Software Reference Manual, Catalog'Numbr 1747—NROO1, for
information on programming your fixed controller with APS.

3. Configure the controller.

4. Name the processor file.

5. Program a sample test rung not affecting machine operation.

6. Save the program and the controller configuration.

6-3
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The processor PC RUN LED should turn on indicating the controller is in
the RUN mode with no processor faults. If any other processor status
exists, refer to chapter 8.

if the sample test rung operates successfully without processor faults, you
have verified that basic processor functions are properly functioning. If
any other processor status exists, refer to chapter 8.

685 496

7. Transfer the controller configuration and the sample test program to the
processor. After the new program is transferred to the processor, the
processor fault status should clear. (The CPU FAULT LED stops if it was
flashing.)

8. Enter the Run mode.

9. Monitor the sample test rung.

4. Test Your Inputs Aftersuccessful processor initialization and test, you may begin testing
inputs following these steps:

1. Assuming you are still online with the programming device, put the
controller into the Continuous Test mode. This allows the processor to
scan the I/O and program, but not turn on any physical outputs.

2. Monitor the data in data File 1, the input data file. All configured inputs
should be displayed.

3. Make sure the first input slot, slot 0, is shown on the monitor.

4. Select the first input device connected to Input 0 of the fixed I/O chassis.

5. Manually close and open the addressed input device.

A

6-4

ATTENTION: Never reach into a machine to actuate a device,
unexpected machine operation could occur.
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6. Observe the associated bit status using the programming device monitor
function. Also, observe the input status LED on the fixed I/O chassis.

A. When the input device is closed verify that the voltage at the input
terminal is within the specified on—state range, the input status LED is
on, and the associated status bit ig set to a one.

If any of these conditions aie not satisfied, follow the recommended
troubleshooting steps listed below.

B. When the input device is opened verify that the voltage at the input
terminal is within the specified off—state range, the input status LED is
off, and the associated status bit is reset to 0.

If any of these conditions are not satisfied, follow the recommended
troubleshooting steps listed below.

7. Select the next input device and repeat steps 5 and 6 until all inputs on the
fixed I/O chassis and in the 2—slot expansion rack (if used) have been
tested.

1. Make sure the processor is in the Continuous Test mode.

2. Verify that your inputs and outputs are enabled. Status file bit S:11/O
represents the inputs and outputs of the fixed controller. Status file bits
5:11/1 and S:1 1/2 represent the inputs and outputs (slot 1 and slot 2
respectively) of the 2—slot expansion chassis. These bits must be set to
one, enabling all your inputs and outputs.

3. Check your wiring and verify that all connections are tight.

A. Make sum that power connections have been made to your input
device if needed.

B. Verify that the signal connection has been made from the input device
to the correct input circuit of the fixed controller.

C. Check that all common connections have been mthie.

A. Make sure that the power is within the specified voltage range if your
input device requires power.

B. Verify that your power supply is not overloaded. An overloaded
supply can deliver the correct voltage when some of its loads are not
energized but the voltage may faflouLof range when all of its loads
are energized.

C. Verify that your input device signal contact is specified to deliver
sufficient current to the input circuit and any other loads connected to

D. Make certain that your input device does not have a minimum load
specification that is greater than the input circuit current specificatic

E. Verify that the input device is on and off longer than the specified
turn—on and turn—off times for the input circuit.

6-s

4. Check your specifications.

it.
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r
SOURCE B3 "X"
DESt 0: "X"

Here "X" represents the slot number of the output currently selected.
This rung moves a word of data from the bit file to the output file. The
slot number is 0 for outputs of the fixed controller. If the 2—slot
expansion chassis is used, numbers one and two are used for the outputs
in slots 1 and 2 respectively.

5. Disconnect your input devices from the fixed controller input terminals.
Make a direct connection from a power supply to the fixed controller
input and common terminals. The power supply voltage must be within
the specified on—state voltage range of the input circuit. If you can
energize and de—energize the input circuit by turning the power supply on
and off, the basic operation of the input circuit is functioning correctly.
The problem is likely to be with the input device or wiring. If you cannot
operate the the input circuit by a direct connection, the input circuit is not
functioning and should be replaced.

6. Connect a different load to your input device. Open and close the input
device and measure the voltage at the load. If your input device cannot
operate other loads, the input device is not functioning properly and
should be replaced.

For more information on input troubleshooting, see page 8—S.

5. Test Your Outputs After you test all inputs, and have determined that they are functioning
properly, test the outputs following these steps.

1. Refer to page 6—2 to insure that no motion will occur when any
controller output is energized.

2. Place the controller in the Program mode.

3. Create an output test rung as shown below for each output slot
configured. Enter your source and destination address:

4. Save the output test program and controller configuration.

5. Transfer the output test program to the processor.

6. Put the controller in the Run mode.

7. Monitor the data in bit file B3 on the programming device display.

8. Enter B3: "x- at the address prompt to select the output slot to be
tested.

9. Move the cursor to the bit position that corresponds to the specific output
being tested. Set the bit to 1.

6-6
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1O.Observe the output status LED and theoutput device.
The output status LED should turn on. The output device should be
energized unless you disconnected it to prevent machine motion. It may
be necessary to connect a dummy load to the output to complete this test.
If the LED does not turn on or if the load is not energized, follow the
output troubleshooting steps listed below.

1I.Reset the bit value back to zero for the selected address. Both the output
status LED and the output device should de—energize. If the LED does
not turn offor if the load does not dc—energize, follow the output
troubleshooting steps listed below.

12.Repeat steps 9 through 11 for all outputs of the selected slot

13.Repeat steps 8 through 12 for all slots (with outputs) that are a part of the
fixed controller configuration.

1. Make sure the processor is in the Run mode.

2. Verify that the test rung recommended in the previous section has been
entered correctly.

3. Check the status file I/O slot enable bits. Status file bit 5:11/0 represents
the inputs and outputs of the fixed controller. Status file bits 5:11/1 ani'
SI 1/2 represent the inputs and outputs (slot 1 and slot 2 respectively) o'
the 2—slot expansion chassis. These bits must be set to one, enabling all
your inputs and outputs.

4. Use a programming device to verify that the bit being tested in the output
file tracks the on/off status of the corresponding bit in the bit file.

If the output file does not track the bit file, but your program has been
entered correctly and the I/O are enabled, then your processor is not
functioning properly and should be replaced.

If the output file tracks the bit file, then the processor.is functioning
properly and the output command is being sent to either the I/O section of
the fixed controller, or to the output module in the 2—slot expansion
chassis.

5. Check the electrical connections.
A. If the output being tested is in the 2—slot expansion chassis, verify that

the expansion chassis connector is properly mated to the expansion
connector of the fixed controller.

B. mm off power to the I/O circuits. Verify that power and/or common
connections are made to the proper output circuit terminals.

C. Verify that the power connections are made to the output load device if
they are required.

D. Verify that the output terminal being tested is connected to the correct
termination point of the load device.

FL Check the tightness of all terminals to make certain that all wires are
secure.

6—7
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6. Check your specifications.

7. Restore power to the I/O circuits and test the output. If the preceding
measures have not corrected the problem, turn off the J/O power and
disconnect the load. Connect the load directly to the I/O power supply.
You should be able to operate the load by turning the power supply on
and off.

For more information on output troubleshooting, refer to page 8—10.

6. Enter and Test Your Program After you test all inputs and outputs and they are functioning properly, we
recommend the following steps to safely and successfully enter and test your
specific application program. (For extra assistance, see the Hand—Held
Terminal User Manual or the Advanced Programming Software User
Manual.)

1. Verify the offline program.

2. Check your written program, rung for rung, against the pmgrãni entered
into the offline memory. The most commqn errors found in program
entry are:

6-8

A. Verify that all power supplies used are within the specified operating
ranges of the I/O circuits and loads.

B. Check that the specified load current is greater than the minimum load
current specified for the output circuit. (Leakage current from the
output circuit may prevent you from turning off a low current load.)

C. Check that the specified load current is less than the maximum load
current of the output circuit

0. Make sure that the sum of all the load currents is equal to or less than
the power supply capacity.

If you can operate the load, and the load is within the specified operating
range of the output circuit, the output circuit is not functioning properly.
Replace the fixed controller or output module as necessary.

If you cannot operate the load by turning the power supply on and off, the
load is not operating properly and it should be replaced.

After the program has been entered in the offline edit file mode, program
verification may begin.

Remaining in the offline edit file mode you may use the cursor keys
and/or search function of your programming device to inspect eve!)'
instruction and rung for errors.

incorrect addressing of instructions
• omission of an instruction
• more than one output instruction programmed using the same address

Chapter 6
Starting Up Your Control System



A. Select monitor file function.

program.

B. Select the Test mode.
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3. Transfer the program into the processor.

A. Place your programming device online.

B. Place the processor in Program mode.

C. Select download function when using the Hand—Held Terminal or the
restore function when using Advanced Programming Software.

4. Verify the online program transfer.

B. Cursor thmugh the program to verify that you selected the right

S. Conduct a single—scan program test.

A. Select the monitor file function and place the cursor on the first rung.

C. Select Single—Scan (SSN) test. In this test mode, the processor
executes a single operating cycle, which includes reading the inputs,
executing the ladder program, and updating all data without energizing
the output circuits. However, the monitor file function will identify
the output status as if the outputs were enabled.

Timers are also incremented a minimum of 10 milliseconds each
single scan.

P. Simulate the input conditions necessaiy to execute the cunent
monitored rung of the program. If it is not practical to manually
activate the input device, use the force function to simulate the proper
condition.

ATTENTION: Never reach into a machine to actuate a device,

!
unexpected machine operation could occur.

E. Activate a single operating scan as outlined in the programming device
user manual.

F. Verify the intended effects on the output instructions for that rung and
overall program logic effects.

G. Select the next program rung and repeat test procedures as listed above
until the entire program has been tested.

6. Conduct a continuous scan program tqst.

Once the individual single scan rung tests have been completed and
proper program operation verified, a continuous scan test might be
appropriate before motion checkout.

This mode simulates the controller Run mode without energizing the

6—9

external outputs.
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7. Observe Control Motion Now that program execution has been verified, checkout of control motion
can begin. All persons involved with the programming, installation, layout
design, machine or process design, and maintenance should be involved in
making decisions for determining the best and safest way to test the total
system.

The following procedures are general in nature. Individual conditions may
wanant their modification. The basic approach is to initiate testing with the
least amount of machine motion. Only some outputs are allowed to generate
machine motion. Then additional machine motion can be gradually added,
thereby allowing any problems to be detected more easily under controlled
conditions. The following procedure provides the steps for testing machine
motion using one output at a time.

ATTENTION: During all phases of checkout, station a person

, ready to operate an emergency—stop switch if necessary. The
emergency—stop switch will de—energize the master control relay
and remove power from the machine. This circuit must be
hardwired only, it must not be programmed.

Use the following procedures:

1. Identify the first output device to be tested and reconnect its wiring.

ATTENTION: Contact with AC line potential may cause injury
to personnel. When reconnecting wiring, make sure that AC

• power disconnect switch is opened.

2. Place the controller in the Run mode and observe the behavior of the
output device. lb do this, simulate the input conditions necessary to
energize the output in the program. If it is not practical to manually
activate an input device, use the force function to simulate the proper
input condition.

ATTENTION: Never reach into a machine to actuate a device,
unexpected machine operation could occur.

3. Repeat steps 1 and 2, testing each output device, one at a time.

A
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8. conduct a Dry Run
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ATTENTION: During all phases of the dry run test, station a

, person ready to operate an emergency—stop switch if necessary.
The emergency—stop switch will de—energize the master control
relay and remove power from the machine. This circuit must be
hardwired only, it must not be programmed.

After thoroughly checking out the controller system and program, proceed
with a dry run of the application with all of the output devices enabled. This
dry run will vary with the application. For example, a machine tool dry run
might test the program with all outputs enabled but without tooling an actual
part.

After you check out the entire system, and your dry run has been completed
satisfactorily, we recommend that you load your program into an LEPROM
memory module for back—up program storage. See chapter 3 for more
information. Refer to the Hand—Held Terminal User Manual, Catalog
Number 1747—NPOO2, or the Advanced Programming Software User
Manual, Catalog Number 1747—NMOO2, for directions on loading the
EEPROM from RAM.

This step completes the start—up procedures. Your SLC Programmable
Controller is now ready for operation.

6—Il
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This chapter covers the following:
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• handling, storing, and transporting battery, Catalog Number 1747—BA
• installing or replacing your SLC 500 battery
• replacing the power supply fuse
• replacing retainer clips on a module

Refer to chapter 2 for important information on testing the master control
relay circuit and preventive maintenance.

Handling, Storing, and
Transporting Battery, Catalog
Number 1747—BA

Follow the procedure below to ensure proper battery operation and reduce
personnel hazards.

Handling

• Use only for the intended operation.
• Do not ship or dispose of batteries except according to recommended

procedures.
• Do not ship on passenger aircraft.

ATTENTION: Do not charge the batteries. An explosion could
result or they could overheat causing bums.

Do not open, puncture, crush, or otherwise mutilate the batteries.
A possibility of an explosion exists and/or toxic, contsive, and
flammable liquids would be exposed.

Do not incinerate or expose the batteries to high temperatures.
Do not attempt to solder batteries. An explosion could result.

Do not short positive and negative terminals together. Excessive
heat could build up and cause severe burns.

Store the lithium batteries in a cool, dry environment, typically +200 C to
+25° C (+680 F to +77° F) and 40% to 60% relative humidity. Store the
batteries and a copy of the battery instruction sheet in the original container,
away from flammable materials.

A

Storing
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One or Two Batteries — Each battery contains0.23 grams of lithium.
Therefore, up to two batteries can be shipped together within the United
States without restriction. Regulations governing shipmentto or within other
countries may differ.

Three or More Batteries — Procedures for the transportation of three or
more batteries shipped together within the United States are specified by the
Department ofTransportation (DOT) in the Code of Federal Regulations.
CFR49, "Transportation." An exemptionto these regulations, DOT —£7052,
covers the transport of certain hazanlous materials classified as flammable
solids. This exemption authorizes transport of lithium batteries by motor
vehicle, rail freight, cargo vessel, andcargo—only aircraft, providing certain
conditions are met. Transport by passenger aircraft is not permitted.

A special provision of DOT—E7052 (11th Rev.. October21, 1982, par. 8—a)

provides that:

"Persons that receive cell and batteries covered by this exemption may
reship them pursuant to the provisions of 49 CFR 173.22a in any of these

packages authorized in this exemption including those in which they were
received."

The Code of Federal Regulations, 49 CRF 173.22a, relates to the use of
packaging authorized under exemptions. In part, it requires that you must
maintain a copy of the exemption at each facility where the packaging is
being used in connection with shipment under the exemption.

Shipment of depleted batteries for disposal may be subject to specific
regulation of the countries involved or to regulations endorsed by those
countries, such as the IATA Restricted Articles Regulations of the
International Air Transport Association, Geneva, Switzerland.

Important: Regulations for transportation of lithium batteries are
periodically revised.

A ATTENTION: Do not incinerate lithium batteries in general
trash collection. Explosion or violent rupture is possible.
Batteries should be collected for disposal ifi a manner to prevent
against short circuiting, compacting, or destruction of case
integrity and hermetic seal.

Transporting
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For disposal, batteries must be packaged and shipped in accordance with
transportation regulations, to a proper disposal site. The U.S. Department of
Transportation authorizes shipment of "Lithium batteries for disposal" by
motor vehicle only in regulation 173.1015 of CRF49 (effective January 5,
1983). For additional information contaet:

U.S. Department of Transportation
Research and Special Programs Administration
400 Seventh Street, S.W.
Washington, D.C. 20590

Although the Environmental Protection Agency at this time has no
regulations specific to lithiwn batteries, the material contained may be
considered toxic, reactive, or corrosive. The person disposing of the material
is responsible for any hazard created in doing so. State and local regulations
may exist regarding the disposal of these materials.
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Installing or Replacing Your
SLC 500 Battery

Back—up power for RAM is provided by a capacitor that will retain the
contents of the RAM for a period of 5 to 30 days. For applications requiring
memory back—up for a longer period of time an optional replaceable battery,
Catalog Number 1747—BA, is required. The lithium battery provides
back—up for approximately five years. A red-BATTERY LOW LED turns on
when the battery voltage has fallen below a threshold level.

For battery installation or replacement, do the following:

1. Back up your ladder program.

2. Disconnect power to the processor.

ArFENTION: When power is applied to the controller
hazardous electrical potentials exist under the front cover. See
page 2—8 for more information.

7-4

3. Remove the processor cover

4. If you are:
installing a battery in a new processor (battery never installed before),
remove the jumper from the battery socket. Store jumper in safe place for
possible future use without battery.

replacing an old battery, unplug the battery connector from the socket.
The figure below shows you where to install the battery in a fixed
controller.

S. Insert a new or replacement battery in the holder making sure it is held in
by the retaining clip.

6. Plug the battery connector into the socket. See the figure below.

7. Replace the cover.

Battery
Connector



685 508
Chapter 7

MaThtaining Your Control System

Replacing the Power Supply
Fuse

Under normal power—up conditions, the POWER LED turns on. If a power
supply fuse is blown, the POWER LED will not turn on. One of the
following conditions could cause a blown power supply fuse:

• excessive line voltage
• internal power supply malfunction
• overloading 2—slot chassis

ATTENTION: Contact with AC line potential can cause injury

,• to personnel. Remove system power before attempting fuse
replacement.

Use only replacement fuses of the type and rating recommended
for the unit. Improper fuse selection can result in equipment
damage.

After the conditions causing the malfunction have been corrected, you can
replace the fuse:

1. Disconnect power to the processor.

ATTENTION: When power is applied to the controller
hazardous electrical potentials exist under the front cover. See
page 2—8 for more information.

2. Remove the: cover on the processor.

3. Locate the fuse. Use a miniature fuse puller to grip the fuse and remove it
from its holder.

4. Discard the fuse and replace it with the recommended replacement fuse.
(See chapter 9 for more information.)fin

CO
COCO00

Ij H
c00CC

;;
COO
COO
CCC

5. Replace the cover on the processor.

6. Restore power to the processor. The POWER LED should now turn on.

.7—5
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Replacing Retainer Clips on
an I/O Module

If it becomes necessaiy to rep1g.t the raainer clip (also called self—locking
tab), order Catalog Number 1746-Rl5 (4 clips per package).

Retainer crc

Ho(a It

7—6

Removing Damaged Retainer Clips

Ifnecessary, piy off the broken reujiner clip from the bottom with a
screwdriver. Do not twist it off. You can damage the module.

Installing New Retainer Clips

Insert one of the pins of the retainer clip into the hole in the 110 module and
then snap the other end in place.

P.sajnçç Cip



Troubleshooting

In this chapter, you will learn about:

• calling Allen—Bradley for assistance

• lips for troubleshooting your control system
• troubleshooting your fixed controller

• troubleshooting your input modules
• troubleshooting your output modules

If you need to contact Allen—Bradley or your local distributor for assistance,
it is helpful to obtain the following (prior to calling):

• processor type, series letter, and firmware (FRN) number (see label on
side of processor module)

• processor LED status
• processor error codes (found in S:6 of status file)

• hardware types in system (I/O modules, chassis)
• revision of programming device (on the main menu of the Hand—Held

Terminal or Advanced Programming Software)

flS5 510

Calling Allen—Bradley for
Assistance
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Tips for Troubleshooting Your when troubleshooting, pay careful attention to these general warnings:
Control System

ATTENTION: Have all personnel remain clear of the controller
and equipment when power is applied. The problem may be
intermittent and sudden unexpected machine motion could result
in injury. Have someone ready to operate an emergency—stop
switch in case it becomes necessary to shut off power to the
controller equipment Also, see NFPA lOB Part II for additional
guidelines for safety related work practices.

Never reach into a machine to actuate a switch since unexpected
machine motion can occur and cause injury.

Remove all electrical power at the main power disconnect
switches before checking electrical connections or inputs/outputs
causing machine motion.

if installation and start—up procedures detailed in chapters 3, 4, and 5 were
followed closely, your SLC controller will give you reliable service, if a
problem should occur, the first step in the troubleshooting procedure is to
identify the problem and its source.

The SLC 500 controller has been designed to simplify troubleshooting
procedures. By observing the diagnostic indicators on the front of the
processor unit and I/O modules, the majority of faults can be located and
corrected. These indicators, along with error codes identified in the
programming device user manual and programmer's monitor, help trace the
source of the fault to the user's input/output devices, wiring, or the controller.

Removing Power

Before working on a SLC 500 fixed system, always remove the power
supply input power at the main power disconnect switch.

The POWER LED on the power supply indicates that DC power is being
supplied to the chassis. This LED could be off when incoming power is
present when the:

• fuseisblown
• voltage drops below the normal operating range. Refer to chapter 1 for

more information.

• power supply is defective

8-2
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Replacing Fuses

When replacing a fuse, be sure to remove all power from the system.

Program Alteration

Them are several causes of alteration to the user program, including extreme
environmental conditions, Electromagnetic Interference (EM]), improper
grounding, improper wiring connections, and unauthorized tampering, If you
suspect the memory has been altered, check the program against a previously
saved program on an EEPROM, UVPROM or Flash EPROM module.

Troubleshooting Your Fixed Tb receive the maximum benefit of this troubleshooting section, we
Controller recommend you follow these steps:

1. Match your processor LEDs with the LEDs located in the first
column in the tables on the following pages.

2. Once the status LEDs are matched to the appropriate table, simply move
across the table identifying error description and probable causes.

3. Follow the recommended action steps for each probable cause until the
cause is identified.

4. If recommended actions do not identify the cause, contact your local
Allen—Bradley sales office or distributor.

8—3
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Identifying Fixed Controller Errors

If the LEDs indicate:

Refer to the following key to determine the status of the LED indicators:

C Indicates the LED is OFF

• Indicates the LED is ON.
C Indicates the LED is FLASHING.

OPOWER -

= PCRUN

D cPIJ MItT
C FORcEOVO

C BATFEffY LOW

8-4

If the LEDs Indicate:

The Following
Error Exists

Probable Cause Recommended Action

Inadequate
System Power

No Line Power
Verily proper line voltage and connecons on the power
terminals.

Power Supply
Fuse Blown

1. Check the incoming power fuse, checic for proper

incoming power connections. Replace fuse.

2. II fuse blows again, replace the fixed controller.

Power supply
Overloaded

This problem can our intermiltently if power supply is

lightly overloaded when oulput loading and temperature
vaiies. If you are using a 2—slot chassis, verity the
compatb'Iy of the modules to prevent overloading the

backplane power.

The Following
Error Exists

Probable Cause Recommended Action

Processor Not in
Run Mode

Ether Improper
Mode Selected or

User Program
Logic Error

1. Verify selected processor mode.

2. If in prograiMest modes, attempt RUN mode entry

3. Check user program logic for suspend instructions if
in suspend mode.

Refer to efther the Hand—Held Terminal User Manual,

Catalog Number I 747—NPOO2, or the Adcnced

Programming Soltwate User Manual, Catalog Number

1747—NMOO2.

Une Power Out of

Operating Range

I. Check incoming power connections.

2. Monor for proper lina voltage at the incoming power
connections.

• POWER

o cnuu
C cu FAULT
C FoRcED VO

C BA1TERY LOW
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• POWER

— PCRUN

D CPU FAUlT

C FORGED 10o 8A11ERYIOW

It the LEDs indicate:

S POWER

C FORUM

• CPU FAULT

0 FORGEDVO

C BAIrERY LOW

Refer to the following key to determine the status
of the LED indicaiors:

C Indicates the LED is OPF.

• Indicates the LED is ON

9 Indicates the LED is FLASHING.

The Following
Error Exists

Probable Cause Recommended Action

System
Inoperable, No
Mor CPU
Faults Detected

User Program
Logic Effor

Monitor logic in Run mode and verify desired I/O status.

Refer to either the Hand-Held Terminal User Manual,
Catalog Number 1747-NPOO2, or the Advanced

Programming Software User Manual, Catalog Number
174741M002.

Del edive L'O

Deviceswi
Test inputs and oulputs axording to hO trothleshooting

procedures starting on page 8-8.

The Following
Error Exists

Probable Cause Recommended Action

CPU FaUlt

CPU Memory
Error cycle power.

Faulty Memory
Module

1. Remove power and then remove the memory module
from the controller.

2. Re—energize the controller.

If steady CPU FAULT LED changes to flashing, replace the
existing memory module with a replacement module.

Refer to chapter 4 for removing and installing memory
modules.

Processor
Firmware Installed

Incorredly

If upgrading the processor to a different firmware level,
verify that the firmware ch otientation matches the
upgrade kit directions.

g-5
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If the LEDs indicate:

— POWERo PC RUN

D cPIJ FALLT

C FOROED}V

D BAtTERY LOW

If the LEDs indicate:

• POWER

• PCRUN
D CPU FMJtT

— FORCED I/O

o BATtERY LOW

Refer to the following key to determine the status
of the LED indicators:

C Indicates the LED is OFF.

• tndicaes the lED is ON.
(] Indicates the LED is FLASHING.

8—6

The Following
Error Exists

Probable Cause Recommended Action

CPU Major
Fault

InitiaJ CPU Faory

Power—up
Condition

I. Refer to chapter 6 and folbw the stafl—up procedures.

2. Clear processor memory to get rid of the flashing CPU
FAULT LED.

Hardware/Software
Major Fault
Deteded

Ejyalic repetftive

power cycling can
cause a processor
mor hardware
fault.

1. Monitor Status File Word 5:6 for major erroc code.

2. Refer to either the i-land—Held Term ins) User Manual,
Catalog Number 1747-NPOO2, or the AdVaJICQA

Programnth,g Software User Manual, Catalog Number
1747—NMOO2, for error codes and additional

troubleshooting information.

3. Remove hardware/software condaion causing fauft.

4. Clear Status Ale 8:1/13 major error bit, if sat.

5. Clear Status File 8:5 minor error bits, if set.

6. Clear Status File 8:6 major error code (optional).

7. Attempt a processor Run mode entry.

It unsuccessful, repeat recommended action steps above

The Following
Error Exists

Probable Cause Recommended Action

System does

not operate per
ladder logic.

User Forced L'O

Disabling
Operation

I. Monitor program file online and identify forced I/O.

2. Disable appropnate forces and test system conditions

again.

Refer to either the Hand—Held Terminal User Manual,
Catalog Number 1747—NPOO2, or the Advanced

Programming Software User Manual, Catalog Number
1 747—NMOO2.

{
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• POWER

• PORUN
C Cpu FAIJUo FORCED P0

D BATTERY LOW

If the LEDs indicate:

The Following
Error Exists

Probable Cause Recommended Action

System does

not operate per
programmed
forces.

User Programmed
Forces axe Not
Enabled

I. Monitor pco9rarn file online and identify programmed
forces.

2. Enable appropriate forces and test system conditions
again. Once forces are enabled, the FORCED 10 LED

goes on steady.

Refer to either the Hand—Held Terminal User Manual,

Catalog Number 1747-NPOO2, or the Advanced

Programming Software User Manual, Catalog Number
1747-NMOO2.

The Following
Error Exists

Probable Cause Recommended Action

CPU Major
Error with Low
or No Battery

Back—up

Loss of RAM

during Power
Iown Period

1. Verify battery is connected. Seepage 7—4

2. Replace the battery. See page 7—4.

3. Refer to processor major fault recommended action

steps

Refer to either the Hand—Held Terminal User Manual,
Catalog Number 1747—NPOO2, or the Advanced

Pro gram ming Software User Manual, Catalog Number
1 747-N M002.

Refer to the following key to determine the status
of the LED indicators:

C Indicates the LED is OFF.

• Indicates the LED is ON.

O Indicates the LED is FLASHING.

Regardless of any other LED sWs btbrconth
Sns, always replace the balteq Mien the BATTERY
LOWLED is on if you want RAM batteq backup. If
you want back up RAM with a capaato add or
replace the BATTERY LOWLED jumper.

8—7
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Troubleshooting Your Input
Modules

The following will assist you in troubleshooting your input modules.

Input Circuit Operation

An input cimuit responds to an input signal in the following manner

1. An input filter removes false signals due to contact bounce or electrical
interference.

2. Optical isolation protects the backplane èircuits by isolating logic circuits
from input signals.

3. Logic circuits process the signal.

4. An input LED turns on or off indicating the status of the corresponding
input device.

Input

s-s

5. The processor receives the input status for use in processing the program
logic.
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1t your Input
Circuit LED is

And Your Input
Device Is

And Probable Cause Recommended Action

On

Odlosed/Acttvated

Your input device wilt not turn
off.

Device is shoded

maged.
Verify device operation. Replace device.

Your program operates
though ft is off.

Input is forced off in Check the FORCED I/O or FORCE LED
on prOceSSOr and remove forces.

Input circuit

damaged.
Try other input circuit. Replace module

Oft,Openiteactivated
Your program operates as
though ft is on and/or the input
circuit wit not turnoff.

Input device Off-state
Je4age current
exceeds input circuit

specification.

Check device and input circuit

specifications. Use load resistor to
bleed—off current.

Input device is shotted

or damaged
Verify device operation. Replace device.

Input circuit is miswired

or damaged.
Verify proper wiring. Try other input
circuit. Replace module.

Off

OrtIClosed/Activated
Your program operates as
though ft is off and/or the input
circuit wit not Ium on.

Input circuit is

incompatble

Check specification and sinkdsource

compatibility Of DC input).

Low voftage across the

input.

Check the voltage across input circud
and check source voltage.

Incorrect wirmg or an

open circuit.

Check wiring and COMmon
conneions.

Input signal turn on
time too fast for input
circuit.

Check timing specifications.

Input circuit is

damaged.

Verify proper wiring. Try other input
circuit. Replace module.

Offiopeniteactivated

Your input device will not turn
on.

Input device is opened
or damaged.

Verify operation. Replace device.

Your program operates as
though it is on.

Input is forced Ofl Ifl

prograuui.

Check processor FORCED I/O or
FORCE LED and remove forces. Vent y

proper wiring. Try other input circuit.

Inputcircuftis
damaged.

Vedfyproperwutng. Tiyotherinput
circuit. Replace module.

8—9
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Troubleshooting Your Output Thefollowing will assist you in troubleshooting your output modules.
Modules

Output Circuit Operation

An output circuit controls the output signal in the following manner:

1. The processor detennines the output status.

2. Logic circuits maintain the output status.
-- 3. An output LED indicates the status of the output signal.

-
4. Optical isolation separates logic and backplane circuits from field signals.

5. The output driver turns the corresponding output on or off.

Output

8-10
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•iijur Output
Circuit LED is

And Your Output
Device is

And Probable Cause Recommended Action

On

On/Energized

Your program
indicates that the
output circuit is oft or
the output circuit will
not turn off.

Programming problem.

Checklor duplicate outputs and addresses using the
search function.

ft using subroutines, outputs axe left in their fast state
when not executing subroutines.

lisa the force function to force output off, ft this does

not force the output oft, output ciraj is damaged. If the
output does force off, then check again for

Ioglcrogramming problem.

Output is forced on in OWt Check processor FORCED I/O or FORCE LEt) and
remove forces.

Output circuit is damaged.

Use the force function to force the output off. It this
forces the output off, then there is a logicrogramming
problem. If this does not force the output off, the output

circuit is damaged. iry other output circuit. Replace
module.

Off/De—energized

Your output device
will not turn on and

the program
indicates that it is
on.

Low or no voftage aoss the
bad Measure the source vohage and check specifications

Incorrect wiring or open circuit. Check wiring and COMmon connections.

Output device is incompatible.
Che specifications and sink/source compatibiTay (if
DO output).

Output circuit is damaged. Check wiring. Try other output circuit. Replace module.

Off

On/Energized

Your output device
will not turn off and

the program
indicates that if is
off.

Output device is incompatible. Check specifications.

Output circuit Off—stale leakage

current may exceed output
device specification

Check specifications. Use load resistor to bleed off

leakage current. See output speciflcalions.

Incorrect wiring.
Check wiring. Disconnect from SLC and verify device

operation.

Output device is shoited or

damaged.
Verify device operation. Replace device.

Output circuit is damaged. Check wiring. Try other output circuit. Replace module.

Off/De-energized

Your program
indicates that the
output circuit is on or
the output circuit whIt
not turn on.

Programming problem.

Check for dupficate outputs and addresses using
search function.

If using subroutines, outputs are left in their last stale
when not executing subroutines.

Use the orce function to force output on. If this does
not force the output on, output circuit is damaged. If the
output does force on, then check again for

Iogicrogramming problem.

Output is forced off in program.
Check processor FORCED Lb or FORCE LED and
remove forces.

Output circuit is damaged.

Use the force function to force the output on. If this
forces the output on, then there is a Iogicrogramming
problem. If this does not force the output on, the output
circuit is damaged. Try other output circuit. Replace
module

8—11
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This chapter provides a list of replacement parts and a list of replacement
terminal blocks for your SLC 500 controller.

Replacement Parts This table provides a list of replacement parts and their catalog numbers.

Description Catalog Number

ire—wired Interface Cable — Available in 1 .Om 2.Sm, and 5.Om lengths. l492—CABLE<'H

Replacement Fuses — Five fuses per package. Orders must be for five fuses or multiples of five.

Thacement fuse for Fixed I/O AC units, MDL 1.25 Ampere 1746-F4

lacement fuse for Fixed I/O DC units, MDL 1.6 Ampere 1746-F5

Modular Card Slot Fillers — Two fillers per package. Orders must be for two fillers or multiples of two 1746—N2

Connector — Mating Connector for 32 Point user—made cable 1746-443

K consisting of four replacement terminal covers and labels for 4,8, 16 I/O modules 1746—Ag

Replacement Cover for Specialty I/O
Two covers per package. Orders must be for two covers or multiples of two

1746—R13

Replacement Retainer Clips for Modules
Four dfips per package. Orders must be for four dips or multiples of four.

1746—RIS

Lithium Battery Assembly
This is an optional past used for the SLC 500 Fixed and Modular Hardware Style processors and the Hand—Held Terminal

Refer to product documentation for proper storage and handling instructions For disposal information, consult your nearest
Allen-Bradley Sales Office

1747—BA

Processor to Peripheral Programming/Communication Cable 1747—do

Processor to Isolated Link Coupler Cable 1747—Cu

Specialty Module to Isolated link Coupler Cable 1747—C13

EEPROM with 1K User Instructions 1747—Mi

UVPROM with 1K User Instructions 1747-443

Adapter Sockets —Orders must be for five sockets or multiples of five. 1747—MS

Replacement Parts Kit for 201/0 Fixed Hardware Style Processor
Two Output Terminal Covers
Two Input Terminal Covers
Two Prom/Battery Covers
One i-fliT/Comm Connector Cover

1747—R5

Replacement Parts Kit for 30 and 40 I/O Fixed Hardware Style Processors
Two Output Terminal Covers
Two Input Terminal Covers
Two Prom/Battery Covers
One HHT/Comm Connector Cover —

1747—117

Replacement Terminal Covers for 4,8, & 161/0 Modules
This kit contains four blank covers and appropriate labels for replacement of any required tO module cover.

1747—R9

HHT Keypad Replacement Overlay for English Memory Pak Firmware Releases 1.02, 1.07 and 1.10 1747—R20

HIlT Keypad Replacement Overlay for French Memory Pak Firmware Releases 1.10 1747—1120F

HHT Keypad Replacement Overlay for German Memory Pak Firmware Releases 1.10 1747—R2OG

HHT Keypad Replacement Overlay for Italian Memory Pak Firmware Releases 1.10 1747—R201

HHT Keypad Replacement Overlay for English Memory Pak Firmware Releases 2.00 and Later 1747—R21

HHT Keypad Replacement Overlay for French Memory Pak Firmware Releases 2.00 and Later
- I 747—R21 F

<' Insert the cable length code into the catalog number Cable length codes we as follows 10=1 Ot, 25—2 Sni, and 50=5 For example, 1492—C,4BLE25KIs a 2 5m cable

- 9—I
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Replacement Terminal Blocks This table pmvides a list of replacement terminal blocks
numbers.

685 522

and their catalog

Description Catalog Number
Replacement Terminal Block (Red) — Used wth AC hO modules, Catalog Numbes 1746—1A16, 0A16, 1M16 1746—R125R

Replacement TermInal Block (Blue) — Used with DC I/O modules, Catalog Numbers 1746-4B16, lVl6, OBIG, 0V16, lNI6,
1Q16, OGIB 1746—RT25B

Replacement Terminal Block (Orange) — Used with relay output modules, Catalog Numbers 1746—0W16, 0X8 1746—RT25C

Replacement Terminal Block (Green) — Used with Specialty I/O modules, Catalog Numbers 1746-HSCE, 1012 1746—RT2SG

Replacement Terminal Block— 2 posion terminal block used wah analog output modules, Catalog Numbers 1746—N041,
NO4V 174&-RT26

Replacement Terminal Block—B posftion terminal block used wfth analog output modules, Catalog Numbers 1746—N041,
NO4V 1746—RT27

Replacement Terminal Block — Used with analog input modules, Catalog Numbers 1 746—N14, Nl041, NIO4V 1 746—RT28

Replacement Terminal Block — Used with RIO Communication Modules, Catalog Numbers 1747—SN, DSN, 0CM 1746-R129
Replacement Terminal Block — Used with DH—495 Link Coupler, Catalog Number 1747—NC 1746—RT3O

9—1
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DH—485 Network Description

DH—485 Network Protocol

Setting Up the DH—485 Network

The information in this appendix will help you plan, install, and operate the
SLC 500 in a DH—485 network. This chapter also contains information that
describes the DH-485 network frmnctions, network architecture, and
performance characteristics. It also covers:

• DH—485 network description
• DH—485 network protocol
• DH-485 token rotation
• DH—485 network initialization
• devices that use the DH—485 network

1747—AIC isolated link coupler for DH-.485

• example system configuration
• important planning considerations
• DH—485 network installation

We have designed the DH—485 network to pass information between devices
on the plant floor. The network monitors process parameters, device
parameters, device status, process status and application programs to suppori
data acquisition, data monitoring, program upload/download and supervisory
control.

The DH-485 network offers:

• interconnection of 32 devices
• multi—master capability
• token passing access control
• the ability to add or remove nodes without disrupting the network
• maximum network length of 1219 m (4000 ft)

The following section describes the protocol used to control message
transfers on the DH—485 network. The protocol supports two classes of
devices: initiators and responders. All initiators on the network get a chance
to initiate message transfers. To determine which initiator has the right to
transmit, a token passing algorithm is used.

A-I
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DH—485 Token Rotation A node holding the token can send any valid packet onto the network. Each
node is allowed only one transmission (plus two retries) each time it receives
the token. After a node sends one message packet, it attempts to give the
token to its successor by sendinga "token pass" packet to its successor.

Ifno network activity occurs, the initiator sends the token pass packet again.
After two retries (a total of three tries) the initiator will attempt to find a new
successor.

Important: The maximum address that the initiator will search for before
wrapping to zero is the value in the configurable parameter
"maximum node address." The default value forthis parameter
is 31 for all initiators and responders.

The allowable range of the node address of an initiator is 0 to 31. The
allowable address range for all responders is Ito 31. There must be at least
one initiator on the network.

DH—485 Network Initialization Network initialization begins when a period of inactivity exceeding the time
of a link dead timeout is detected by an initiator on the network. When the
time for a link dead timeout is exceeded, usually the initiator with the lowest
address claims the token. When an initiator has the token it will begin to
build the network. The network requires at least one initiator to initialize it.

Building a network begins when the initiator that claimed the token tries to
pass the token to the successor node. If the attempt to pass the token fails, or
if the initiator has no established successor (for example, when it powers up),
it begins a linear search for a successor starting withthe node above it in the

addressing.

When the initiator finds another active initiator, it passes the token to that
node, which repeats the process until the token is passed all the way around
the network to the first node. At this point, the network is in a state of
normal operation.

A.-2
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Devices that Use the DH—485

Network
Presently, the following SLC 500 devices support the DH—485 network:

• SLC 500 Fixed 110 Controller (responder)
• SLC 5/01 Modular 1/0 Controller (responder)
• SLC 5/02 Modular 1/0 Controller (inMator/responder)
• SLC 5/03 Modular 1/0 Controller (initiator/responder)
• Personal computer running SLC 500 Advanced Programming Software

Other devices that use the DH—485 network include those in the table below.

(initiator)
Hand—Held Terminal (initiator)

DTAM (initiator/responder)

Catalog Number Description Installation Requirement Function Publication

1745—BAS BASIC Module SIC Chassis

Provides an interface for SLC 500
devices to fornign devices. Program in
BASIC to interface the 3 channels (2
RS—232 and 1 DH4BS) to pnnters,

modems, or the 01-1—485 network (or
data collection.

1746440005

1746—NMOO2

1746-NMOO1

1747—XE
Dl-i--4 85/0 Fl

Interface Module
SLC Chassis

Provides a non—isolated 011—485

interface for SW 500 devices to host
computers over RS—232 using full— or

halt-duplex OFI protocol Enables
remote programming with Al's to an
SIC 500 processor or the DH—485
network through moderns. Ideal for low
cost R1U/SCAOA appflcations.

1747—NUO01

,

1770—KF3
DH—485/DFI
Interlace Module Standalone rdesWop

Provides an leolated 01-1—485 kitedace
for SLC 500 devices to host computers
over RS—232 using full— or half—duplex

OFI protocol. Enables remote
programming with APS to an SIC 500
processor or the 011—485 network

through modems.

1770—6.5 18

1784—KR
PC 011-485
Interface Module

IBM XT/AT

Computer Bus

Provides an isthted 011-485 port on the
back of the computer. When used with

APS software, ft improves
communication speed and eflminates
use of the Personal Interface Converter
(1747-PlC). The Standard Otiver allot
you to write Vprogiams for data

acquisition applications.

1784-223

6001—6.5.5

1785—KAS 011÷ 'N /011485

Gateway
(1771) PLC® Chassis

Provides communication between
stations on the PLC—S QH-i-) and SIC
500 (DH—485) networks Enables
communication and data transfer from
PLC to C 500 on DH-485 network.
PJso enables APS programming or data
acquisition aoss 01-1+ to DH—485

1785—6.s.5

1785—121

2760—RB
Flexible Interface
Module (1771) PLC Chassis

Provides an interface for SIC 500 (using

protocol caitidge 2760—SFC3) to other
A—B PICs and devices Three
configurable channels are available to
hterf ace with Bar Code, Vision, RE,
Dataliners, and PLC systems

2760—N0001

A—3
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1747—MG lsoated Link
Coupler for DH—485

A-4

685 526

The isolated link coupler (1747—AIC) is used to connect SLC 500family
devices to the DH—485 network (as shown on page A—5). The coupler
provides a 6—position removable terminal block for connection to the
DH-485 communication cable.

Network connections for the SLC 500 processor are pmvided by the Catalog
Number 1747—Cu, 304.8mm (12 in.) cable supplied with the link coupler.
Network connections for peripheral devices, such as the Personal Interface
Converter (1747—PLC), Data Thble Access Module (1747—DTAM—E), or
Hand—Held Terminal (1747—PTI) are provided by the standard Catalog
Number 1747—dO 1.8 m (6 ft) cable supplied with each of those devices.

To protect connected devices, the coupler provides 1500 VDC isolation
between the communications cable and the attached SL.C 500 controller and
peripheral devices (PLC, DTAM, or HIlT).

The isolated link coupler can also be used to provide connectivity between a
peripheral device (APS and PLC, HHT, or DTAM) for distances greater than
1.8 m (6 ft) up to a maximum of 1219 m (4000 ft). Below is an example of a
"remote" connection between a computer running APS and an SLC 500
processor.

NPI provides +24 VDC for the
1747—AIC.

APS
1747—Arc 1747—AIC

+24 V DC

1747—Cu

You can also usean NP2 desktop model
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Important Planning Carefully plan your network configuration before installing any haniware.
Considerations Listed below are some of the factors that can affect system performance:

• amount of electrical noise, temperature, and humidity in the network
environment

• number of devices on the network
• connection and grounding quality in installation
• amount of communication traffic on the network
• type of process being controlled
• network configuration

The major hardware and software issues you need to resolve before installing
a network are discussed in the following sections.

Hardware Considerations

You need to decide the length of the communication cable, where you route
it, and how to protect it from the environment where it will be installed.

When the communication cable is installed, you need to know how many
devices are to be connected during installation and how many devices will be
added in the future. The following sections will help you understand and
plan the network.

Number of Devices and Length of Communication Cable

You must install a link coupler (1747—AIC) for each node on the network. Jf
you plan to add nodes later, provide additional link couplers during the initial
installation to avoid recabling after the network is in operation.

The maximum length of the communication cable is 1219 m (4000 ft). This
is the total cable distance from the first node to the last node on the network.

Planning Cable Routes

Follow these guidelines to help protect the communication cable from
electrical interference:

• Keep the communication cable at least five feet from any electric motors,
transfonners, rectifiers, generators, arc welders, induction furnaces, or
sources of microwave radiation.

• If you must run the cable across power feed lines, run the cable at right
angles to the lines.

• If you do not run the cable through a contiguous metallic wireway or
conduit, keep the communication cable at least 0.15 m (6 in) from ac
power lines of less than 20 A, 0.30 m (1 ft) from lines greater than 20 A.
but only up to 100 kVA, and 0.60 m (2 ft) from lines of 100 kVA or more.

• If you run the cable through a contiguous metallic wireway or conduit,
keep the communication cable at least 0.08 m (3 in) from ac power lines
of less than 20 A, 0.15 m (6 in) from lines greater than 20 A, but only up
to 100 ICVA, and 0.30 m (1 ft) from lines of 100 kVA or more.

A-6
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Setting Up the DH—485 Network

Running the communication cable through conduit provides extra
protection from physical damage and electrical interference, If you mute
the cable through conduit, follow these additional recommendations:
— Useferromagnetic conduit near critical sources of electrical

interference. You can use aluminum conduit in non-critical areas.
— Useplastic connectors to couple between aluminum and ferromagnetic

conduit. Make an electrical connection around the plastic connector
(use pipe clamps and the heavy gauge wire or wire braid) to hold both
sections at the same potential.

— Ground the entire length of cdnduit by attaching it to the building
earth ground.

— Do not let the conduit touch the plug on the cable.
— Arrange the cables loosely within the conduit. The conduit should

contain only serial communication cables.
— Install the conduit so that it meets all applicable codes and

environmental specifications.

For more information on planning cable routes, see Industrial Automation
Wiring and Grounding Guidelines, publication number 1770—4.1.

Software considerations include the configuration of the network and the
parameters that can be set to the specific requirements of the network. The
following are major configuration factors that have a significant effect on
network performance:
• number of nodes on the network

• maximum node address selection

The following sections explain network considerations and describe ways to
select parameters for optimum network performance (speed).

The number of nodes on the network directly affects the data transfer time
between nodes. Unnecessary nodes (suck asa second programming terminal
that is not being used) slow the data transfer rate. The maximum number of
nodes on the network is 32.

A-i

Software Considerations

• addresses of those nodes
• baud rate

• 5103 only: token hold factor

Number of Nodes

cs5
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Setting Node Addresses

fl85 530

The best network performance occurs when node addresses start at 0 and are
assigned in sequential order. SLC 500 processors default to node address 1.
The node address is stored in the processor status file (S: 15L). Processors
cannot be node 0. Also, initiators such as personal computers should be
assigned the lowest numbered addresses to minimize the time required to
initialize the network.

If some nodes am connected on a temporary basis, do not assign addresses to
them. Simply create nodes as needed and delete them when they am no
longer required.

Setting Processor Baud Rate
The best network performance occurs at the highest baud rate, which is
19200. All devices must be at the same baud rate. The default baud rate for
SLC 500 devices is 19200. The baud rate is stored in the processor status file
(S:15H).

Maximum Node Address Setting

The maximum node address parameter should be set as low as possible. This
minimizes the amount of time used in soliciting successors when initializing
the network. If all nodes are addressed in sequence from 0, and the
maximum node address is equal to the address of the highest addressed node,
the token rotation will improve by the amount of time required to transmit a
solicit successor packet plus the slot timeout value.

Note that this does not allow any node to be added to the network without
affecting the response time. On the other hand, since the time required to
hold an open station address is greater than the lime required to pass a token,
it can be useful to leave a temporary device (such as a personal computer)
connected if there is only one such device. (A solicit successor packet
requires the same transmission time as the token pass, but there is an added
slot timeout period.)

See the Hand—HeldTerminal User Manual, Catalogj4umber 1747—NP002,
or the Advanced Progrwnming Software User Manual, CatalogNumber
1747—NMOO2, for the procedures to set node addresses, processor baud rate,
and maximum node addresses.

Important: The SLC 500 Series A (only) processors set the maximum node
address to 31 when power is cycred incteasing initialization and
response time of the network.

A-8
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DH—485 Network Installation

Appendix A

Setting Up the Dl-l—485 Network

To install a DH—485 network, you will need tools to strip the shielded cable
and to attach the cable and tetminators to the isolated link coupler.
Install the DH—485 network using the following toots (or equivalent):

Description Part Number Manutacturer

Shielded Twisted Pair Cable #9842 Belderi

Stsping Tool 45—164 ldeai Industries

VS "Slotted Screwdriver NA NA

DH—485 Communication Cable and Isolated Link Coupler

The link coupler provides a connection for each node. The isolated link
coupler electrically isolates the DH—485 communication interface from the
processor and peripheral connections. Electrical—optical isolation is
provided to 1500 VDC.

The suggested DH—485 communication cable is Belden #9842 cable. The
cable is jacketed and shielded with two twisted wire pairs and a drain wire.

One pair provides a balanced signal line, arid one wire of the other pair is
used for a common reference line between all nodes on the network. The
shield reduces the effect of electrostatic noise from the industrial
environment on the network communication.

A-9
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Installing the DH—485 Communication Cable

685 532

A-b

Link Coupler
1747—AIC

OH-as
Wedac.

4cru
— Powe

-S

The communication cable consists of a number of cable segments
daisy—chained together. The total length of the cable segments cannot
exceed 1219m(4000ft). -

When cutting cable segments, make them long enough to mute them from
one link coupler to the next with sufficient slack to prevent strain on the
connector. Allow enough extra cable to prevent chafing and kinking in the
cable.

Important; We only recommend a network thatis daisy—chained.

example, we do not recommend the following:
For

Belden Belden Belden
S9842

P.rchvI
Connector Connector Connector

Belden

Connector

Incorrect

Connector



r Appendix A

Setting Up the DH—485 Network

Connecting the Communication Cable to the Isolated Link Coupler

Attach the terminal block of the link coupler to the Belden #9842 cable as
shown below. Additional terminal blocks are available for replacement, see
chapter 9.

Single Cable Connection

Multiple Cable Connection

$ T.mw,a$a,
SA
4B
3. Caiwnon
2 SHId

to Successive Device

'958

A-li

Belden #9842

Orange with Whe Stripes

White with Orange Stiipes

Shrink Tubing Recommended Blue with White Stripes
Drain Wire

to Previous Device
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The table below shows wire/terminal connections for DH—485 connectors for
old Belden #9842.

For this Wire/Pair Connect this Wire To Ibis Terminal

Shield/Drain Non—jacketed Terminal 2— Shield

BlaclcWhite
Black Cut back - no connection®

White TerminalS- (Common)

BthBed
Black Terminal 4— (Data B)

Red Terminals—(DataA)

CD Topmwnro,rihiskn when usIaffing the communication Sle, cut back the bladc wire immethatefyafter the
the Suf ationfackat is removed This wire is not used by OH-485

The table below shows wire/terminal connections for DH—485 connectors for
new Belden #9842.

For this Wire/Pair Connect this Wire To this Terminal

Shield/Drain Non—jacketed Terminal 2— Shield

Bluehite
White with Blue Shipe Cut back — no connection®

Blue with White Stripe Terminal 3-.- (Common)

Wliaelorange
White with Orange Stre Terminal 4 — (Data B)

Orange with White Stre TerminalS— (Data A)

To pm vent con hision when installing the communication coble, cut back the white wit! blue stripe wire
immediately after The the ,nsutaton jacket is removed This w:,'e is not used by 011—485

Important: In Series A 1747—AIC, terminal 5 was called DATA B and
terminal 4 was called DATA A. In this case, use terminal
numbers only and ignore signal names DATA B and DATA A.
The internal circuitry of the Series A is the same as Series B.

A-i 2
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Grounding and Terminating the 011—485 Network

One (only one) of the link couplers at the end of the link must have
Tenninals 1 and 2 of the network connector jumpertd together. This
provides an earth ground connection for the shield of the communication
cable.

Link couplers at both ends of the network must have Terminals 5and 6 of the
link connectors jumpered together. This connects the termination impedance
(of 120fl) that is built into each link coupler as required by the DH—485
specification. See the figure below for the proper jumpering.

A-13

End—of—Line Termination

Belden #9842 Cable

Jumper

Jumper
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In normal operation with the programmable controller connected to the link
coupler,the processor powezs both the link coupler and peripheral device
(DTAM, PlC, HHT) — ifconnected — through the Cli cable.
If you do not connect the processor to the link coupler, then use a 24 VDC
power supply to power the link coupler and peripheral device. The
1747LAIC requires SSmA at 24 VDC. With a peripheral device connected,
the total current required is i9OmA at 24 VDC.

If both the processor and external power are connected to the link coupler,
only the external source is used.

Important: Always connect the CHS OND (chassis ground) terminal to the
nearest earth ground. This connection must be made whether or
not an external 24 VDC supply is used.

Below are three options for externally powering the 1747—AIC:

• lithe link coupler is to be installed in an office environment, you can use
the wall mount power supply (1747—NP 1) or global desktop power supply
(l747—NP2). The link coupler would be powered through either the
1747—ClO cable or by hardwiring from the supply to the screw terminals
on the link coupler.

• If you use the AC chassis power supplies (1746—Pi or 1746—fl), you can
use the 24 VDC user power supply (200mA maximum) built into the
power supply. The link coupler would be powered through a hard—wired
connection from the screw terminals on the power supply to the screw
terminals on bottom of the link coupler.

• You can use an external DC power supply with the following
specifications:
— operating voltage: 24 VDC 25%
— output current: i9OmA
— rated NEC

The link coupler would be powered through a hani—wi red connection
from the external supply to the screw terminals on the bottom of the link
coupler.

ATTENTION: If you use an external power supply, it must be
24 VDC. Permanent damage will result if miswired with the
wrong power source.

Appendix A
Setting Up the DH—485 Network -
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The figui below shows the external wiring connections and specifications of
the link coupler.

SLC 500
'' DH—485 LINK COUPLER

CAT SER

L I

EXTERNAL POWER REQUIREMENTS

24VDC +/—25%AT l9OmA
N.E C. CLASS 2

CAUTION — EXTERNAL POWER, IF USED, MUST BE 24V0C
PERMANENT DAMAGE TO CIRCUITRY WILL RESULT
IF MISWIRED WITH THE WRONG POWER SOURCE

QØZO MzImo
QLOC

C)
MADE IN U.S A.

I I—
\

. \ iUEfl

® LISTED IND CONT EQ
U FORHAZLOC Also

OPET'1G
ThMPEFTURE
CODE flO

CLASS 1, GROUPS A.B.C AND 0, DIV 2
6 TERMINATION
5A
4B
3 COMMON
2 SHIELD
1 CHASSIS GROUND

Left Side

Bottom

FAC IP

CHS DC 24
GND NEST VOC

A-15
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You can connect an unpowered link coupler tà thDH—485 network without
disrupting network activity. In addition, if an SLC 500 controller powers a
link coupler that is connected to the DH—485 network, network activity will
not be disrupted should the SLC 500 controller be removed from the link
coupler.

Installing and Attaching the Link Couplers

1. Take cam when installing the link coupler in an enclosure so that the
cab!e connecting the SLC 500 controller to the link coupler does not hit
the enclosure door.

2. Carefully plug the terminal block into the DH—485 port on the link
coupler you are putting on the network. Allow enough cable slack to
prevent stress on the plug.

3. Provide strain relief for the Belden #9842 cable after it is wired to the
terminal block. This guards against breakage of the Belden cable wires.

A-I 6
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The 1771—Remote I/O Network

This appendix provides a brief introductian about the 1771—Remote I/O
Network. For infoimation on the 1771—Remote 1/0 Network, see the Direct
Communication Module User Manual, Catalog Number 1747—NMOO7 and
the Remote 1/0 Scanner User Manual, Catalog Number 1747—NMOO5.

1771—Remote I/O Network The Allen—Bradley 1771—Remote I/O Network enables chassis of 110,
operator interface tenninals, push—button panels, blocks of I/O, message
displays, drives and much more to be great distances from the host PLC
processor. The SLC 500 controller (fixed, 5/01, 5/02, or 5/03) can interface
to this network thmugh the 1747—DCM module for distributed processing.
The DCM allows the SLC 500 to look like another device on the network.

Below is an example of the 1771—Remote 1/0 Network.

PLC—S/i S or

PLC—5i25
1747—0CM

lRx

With the SLC 5/02 or 5/03 processor, a 1747—SN Remote I/O Scanner can be
used as the host of the remote 1/0 network. With a SLC 5/02 or 5/03 and
SN, a PLC is not required on the network.

I __________________— III II II n{
I I I I I I I I II

1747—0CM

SLC5IOI
(7'

I jul

I°'
I

1747-0CM

SLC 5/02
Rfl

Pan elView

Operator Terminal

1771—Remote I/O Network

rrm
SLC 5)02

1747—SN

1771 —Remote I/O Network

Panel View

Operator Terminal

SLC 5/02 J\
1747—0CM

B—I
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RS—232 Communication Interlace

540

This appendix pmvides an overview of-the RS—232 communication interface.
This appendix also provides information on the following:

RS—232 and SCADA applications

S

RS—232 communication interface overview

SLC 500 devices that support RS—232 communication
• wiring connectors for RS—232 communication

RS—232 and SCADA

Applications

RS—232 Communication
Interface Overview

RS—232 is a communication interface included under SCADA (Supervisory
Contml and Data Acquisition) applications. SCADA is a term that refers to
control applications that require communication overlong distances. For
more information about the use of Allen—Bradley equipment in SCADA
applications, refer to the Allen—Bradley SCADA Applications Guide,
Publication Number ICCG—1 1.6.

RS—232 is an Electronics Industries Association (EIA) standard that specifies
the electrical, mechanical, and functional characteristics for serial binary
communication. It provides you with a variety of system configuration
possibilities that differ from those offered by DH—485.

One of the biggest benefits of RS—232 communication is that it lets you
integrate telephone and radio modems into your control system. The
distance over which you are able to communicate with certain system devices
is virtually limitless.

The SLC and PLC products detailed in this appendix that communicate over
the RS—232 communication interface also use the DPi serial communication
protocol. DF1 protocol delimits messages, controls message flow, detects
and signals errors, and retries after eitozs are detected.

c-I



685
Appendix C
RS—232 Communication Interface

SLC 500 Devices that Support The SLC 500 product line has three other modules, aside from the SLC5/03
RS—232 Communication processor, that support the RS—232 communication interface. They are the

DH-.485 Communication Interface (1770—KF3), the BASIC module
(1746—BAS), and the DH—485/R5—232C Interface (1747—KE). All three of
these modules can be used with SLC 500 Fixed Controller.

1770—KF3 Module

The 1770—KF3 module links host computers with the Allen—Bradley
DH—485 Data Highway. The host computer communicates with the
1770—KF3 over an RS232 link using DF1 protocol. Through the 1770—KF3,
the host computer can communicate with the nodes on the DH—485 network.

For more information on the 1770—KF3 module, see the DII—485
Communication Interface User Manual, Catalog Number 1770—6.5.18.

1747—KE Module

The 1747—KB is a communication interface module that acts as a bridge
between DH—485 networks and devices requiring DEl protocol. You can
configure the DEl port on the 1747—KE for RS—232/423, RS-422, or
RS—485 devices. Residing in an SLC 500 chassis, the 1747—KB is ideally
used as an interface module, linking remote DH—485 networks via a modem
to a central host

For more information on the 1747—KE module, see the DH—485/RS--232
Interface Module User Manual, Catalog Number 1747—NUO01.

1746—BAS Module

The 1746—BAS module, which is programmed using the BASIC language,
has two configurable serial ports for interfacing to computers, modems,
printers, and other RS—232 compatible devices. You can also use it for
off—loading complex math routines from an SLC 500 pmcessor this
conserves valuable ladder logic memory.

For more information on the 1746—BAS module, see the SLC500 BASIC
Module Design and Integration Manual, Catalog Number 1746—NDOO5.

C-2
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Wiring Connectors for RS—232 To connect Allen—Bradley devices with other devices over RS232, you must

Communication wire the cable connectors so that communication can occur through the

cabling, which pmvide the interface between devices.

Types of RS—232 connectors

The figure below shows male connectors, and their pinout locations, for
Allen—Bradley modules.

0
0 13 S

0 :'15

9—point Connector 15—point Connector 25—point Connector

(Male) (Male) (Male)

C—3



DIE Pinout

Channel 0, which the 5/03 processor
am the same as the 9-pin AT port.

has, is configured as DTE. The pinouts

DTE 9 pinout

I —OCD

2 —RXD

3 —TXD

4 —DIR

5 -0CM

6 —DSR

7 —RTS

8 —015

9 -NC

Data Carrier Detect

Received Data

Transmitted Data

Data TerminaJ Ready

Common Return (Signal Ground)

Data Set Ready

Request to Send

Clear to Send

No Connection

Signal is

Input

Input

Output

Output

Shared

Input

Output

Input

Input

Equivalent
DTE 15 pinout

8

3

2

ii
7

6

4

5

Equivalent
DTE 25 pinout

8

3

2

20

7

6

4

5

22 RI Ring Indicator

DCE Pinout

Devices such as a modem are DCE.
wired to interface with DTE.

DOE 9 pinout

I —DOD

2 —RXD

3 —TXD

4 —DTR

5 -0CM

6 —DSR

7 —RTS

8 —015

9 —RI

Data Carrier Detect

Received Data

Transmted Data

Data Terminal Ready

Common Return (Signal Ground)

Data Set Ready

Request to Send

Clear to Send

Ring Indicator

The pinouts on these terminals are

Signal is

Output

Output

Input

Input

Shared

Output

Input

Output

Output

Equivalent
DOE 25 pinout

8

3

2

20

7

6

4

5
4

22

Important: DCE signal names am viewed from a DTE perspective. For
example, TXD is a DTE output and also a DCE input.

685 543•
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Pin Assignments for Wiring Connectors

Use the following pin assignments to wire the connectors of Albn—Bradley
contml devices with modems and peripheral devices that support RS—232
communication. See the table below to find the wiring diagram that you
need.

To Connect this
Device

To this Device Remarks
See this

Page

IBM AT
Modem Hardware Handshaking Enabled C-6

Peripheral DTE Hardware Handshaking Disabled C-6

1747—XE

Modem Hardware Handshaking Enabled C-i

Peripheral DIE Hardware Handshaking Disabled C—i

1746—BAS
Modem Hardware Handshaking Enabled C-8

Peripheral DIE Hardware Handshaking Disabled C-B

1770-XF3 Modem Hardware Handshaking Enabled C—8

2760—RB

Modem Hardware Handshaking Enabled C—9

Peripheral DIE Hardware Handshaking Disabled C—9

1771—KGM (PLC—2)

Modem Hardware Handshaking Enabled C-lO

Peripheral DIE Hardware Handshaking Disabled C—lO

1 775—KA (PLC-3)
Modem Hardware Handshaking Enabled C—il

Peripheral DIE Hardware Handshaking Disabled C—Il

PIC—5 (channel 0)

Modem Hardware Handshaking Enabled C—i 2

Peripheral DTE
- -

Hardware Handshaking Disabled C—12

5130-lW (PLC-51250}
Modem Hardware Handshaking Enabled C—i 3

Peripheral DIE Hardware Handshaking Disabled C—13

C-5
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C-6

® connectrothesh,eldofthecable

IBM AT to a 5/03 Processor, 1770—KF3, 1775—KA, 1773—KA, 5130—RM,
or PLC—S (Hardware Handshaking Disabled)

®

® Youcaneisousecable 1747—CP3

Jumpers are on'y neeled ifyoucannot thsable thehardware handshakng on the port

Connectt, the shield of the cable

Appendix C
RS—232 Communication Interface

IBM AT to a Modem (Hardware Handshaking Enabled)
Mod.cn 9Pm 25Pm

9Pm IBMAT I ______ ______GN01 I
oco

25 Pm _______

a I co}.
3 2 RXD

2 3 TXD

20 4 0TH

$ S DSR

4 7 RTS

5 8 CTS

7 5

I $

2 3

no 3

DIR

2

4 20

V

COM S 7

DSR

9

C

RI

RTS

C

7

CTS

4

S S

(DIE) (DCE)

RI I I

PrçiieraiDn. 9Pm 25 Pu,

ONO

'2'

(DTE) (DTE)
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1747—KE to a Modem (Hardware Handshaking Enabled)
-

Mcd.rn 9Pm 25P,
9Pm ¶747—KE
I NC

2 R)ID

3 IXO

4 DIR

5 OM
6 DSR

7 RTS

a CTS

9 NC

(0Th)

ci) Connecttotheshieidof the cable

GND"_ I
DSR 6 6

RI 9 fl

_ I
oco I a

IXD 1 2

DIR 4 20

GOM 5 7

DSR -

RIS 7 4

Cit B S

You can also use cable 174 7-C P3.

Jumpets am only need ed if you cannot disable the hetd wa to handshakin9 on the port

Connect the shield of the cable

C-7

RXD 2
no

3

3

DIR

2

4 20

5

DCD

7

RTS

a

7

cr5
4

a S

(bCE)

1747—KE to a 5/03Processor, IBM AT, 1770—KF3, 1775—KA, 1773—KA,
5130—RM, or PLC—S (Hardware Handshaking Disabled) ®

P,rçh.ral
.vuce 9Pn 2SPm

9 P 1747—XE

RXD 2 3

(DTE) (DTE)
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9Pm 1746-8AS
I NC

2 RXD

3 flD -

4 DIR

GOM.
6 DSR

7 RIS

B Cit
S NC

(DIE)

Connect to tile sWeW of Vie cable

1746—BitS to a 5/03 Processor, IBM AT, 1770—KF3, 1775—KA, 1773—KA,
5130—RM, or PLC—S (Hardware Handshaking Disabled)®

Perpheral
0.v,Qe 9Pm

3

RIO 2

cOM S

25 Pm

2

3

1) You can also use cable 174?—CPS

Jumpers ate onb' needed ti you cannot disable the hard ware handshalcng on the port

Connect b the ebieW of the cable.

2SPm 1770—KF3

B OCO

3 RXD

2 no
20 DIR

7 COM

6 DSR

4 RTS

5 CS
22 NC

(DIE)

1746—BitS to a Modem (Hardware Handshaking Enabled)
Modem 9Pm ZSPm_ I

DSR 6 6

RXD £ 3

tO 3

DIR 4 20

caM s i
DOD 1 6

RIS 7 4

Cr5 8 5

RI 9 22

(DCE)

ill

GND I
NC I 8

DIR 4 20

7

DSR 6 6

Rit 7 4

CIS 8 5

(DTE) (OTE)

1770—KF3 to a Modem (Hardware Handshaking Enabled)
Modem 9Pm 25Pe,_ I

ow I a
RIO 2

no
3

3

DIR

2

4 20

COM 7

DSR 6 6

RIS 7 4

c-s

CTS

RI

8

9

(DCE)

S

22

Connect to the shield of the cable
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2760—RB to a Modem (Hardware Handshaking Enabled)

2760—RB to a 5/03 Processor, IBM AT, 1770—KF3, 1775—KA, 1773—KA,
5130—RM, or PLC—S (Hardware Handshaking Disabled) ®

gp 25P.n

'D You can also use cable 774 7—C P3.

' Jumpers are only needed if you cannot disable the haniware handshaking on the po4

'' Connect the stueld of the cable to the aND pin on one endonly. Leave the otherer4 open

C-9

(DIE) (DCE)

Connect the sIneW of the cable b the GNU pin on one end only Leave the other end open

P.thpheral
o—J.

(DIE) (DIE)
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1771—KGM to a Modem (Hardware Handshaking Enabled)
15Th,, 1771-KOhl Modem DPe, 2SPn

c—jo

C) Connect the shield of the cable b the OND pin on one endonly Leave the other end open

15 Pm 1771-KGM--
—;-— -d

4 RIS

$ CTS

7WM
aDCDJ
ii DThj

(DTE)

Ycucan also use cable i747-CP3.

Jumpers are only needed if you cannot disable the hardware handshalon9 on the port

Connect the shield of the cable to the GNU pin on one end only Leave the other end open

(OCE)

1771—KGM to a 5/03 Processor, iBM AT, 1770—KF3, 1775—KA,
1773--KA, 5130—RM, or PLC—S (Hardware Handshaking Disabled)

®

Peripheral
Device 9 Pin 25 Pin

0ND 1

DCD

RXD

1

2

6

3

DO 3 2
DIR

COM

DSR

4

5

6

20

7

6

RTS 7 4

S

(DTE)
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PLC—S (Channel 0) to a Modem (Hardware Handshaking Enabled)
Modem 9Pm 25Pm

25 Pin PLC-S (ch 0)

8 DCO *
3 RXD

2 1XD —

20 DIR —
7 cOM *
6 DSR *
4 HIS —
5 cm
22 NC *

(DTE)

Connect to the shield of the cable

25 Pun PLC—S (aI. 0)

$ DCD

3 RXD

2 IXD —
20 DTR

7 GOM -
6 DSR

4 RIS

5 CIS

22 NC

(DTE)

_ I

C-I 2

a' Yo,canalsousecablet747-CP3

a' Jumpers a'e only needed dyou cannot disable the haidwate handshalong on the port

a' Connect b the shield ci the cable

DCO

RXD

8

2.
no

3

3

DIR

2

4 20

5

DSR

7

C

FIt
S

7

cr5
4

8

RI

5

9 22

(DOE)

PLC—S (Channel 0) to a 5/03 Processor, IBM AT, 1770—KF3, 1773—KA,
5130—RM, PLC—S, 1747—KE, or 1746—BAS (Hardware Handshaking
Disabled) a'

PecheraI
Devwe 9Pm 25Thr

GNDC 1

DCC 1 8

nO 3 2

a'

2 3

DIR 4 20

COM 5 7

DSR 6 6

RTS 7 4

CTS 8 5

(DIE)
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1775—1(4 to a Modem (Hardware Handshaking Enabled)

2SPm 1775—KA

S OW

3 RXD

2 1)0
20 DIR

7 WM

6 DSR

4 RTS

S CIS

22 NC

(DTE)

Mod.m 9Pm 25Pm

GNOW' I

1775—KA to a 5/03 Processor, IBM AT, 1770—KF3,
or PLC—S (Hardware Handshaking Disabled)®

2SPm 1775—lU

P.phnlDrnc. gp 2SPm

GNOC i
OCo 1 0

3

DIR 4 20

DSR 6 6

RIS 7 4

CTh 8 5

a' Youcanakousecabiel747-CPS
a'

.'umpem we onneeedllyoucannordsable The haidnarehandshaldng on the poa''
ConnectbtheshieW ofthe cable

OW

RXD

a

2

no
3

3

DIR

2

4

CaM

20

$

DSR

7

6

RIS

6

7

CIS

4

S

RI

$

9

(DeE)

a' C.onnecttoU,eshieldofthecabla

1773—KA, 5130—RM,

no

a'

RXD

2

2 3

ColA 5 7

(DIE) (DTE)
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5130—RM to a Modem (Hardware Handshaking Enabled)

25 Pin 5130-RM

8 DGO

3 RXD

2 TXD

20 DTR

7 GOM

6 DSR

4 RIS

6 OTS

22 NC

(DTE)

5130—RM to a 5/03 Processor, IBM AT, 1770—KF'3, 1773—KA, 5130—RM,
PLC—5, 1747—KE, or 1746—BAS (Hardware Handshaking Disabled)

C-fl

Modem *Pm 2SPm. •1
DOD

AXD

8

.2

TXD

3

3

DTR

2

4

COM

20

5

DSR

7

S

RIS

6

7

8Cit
4

RI

5

9 n
(DCE)

® Connect to the shield of the cable

C

C

(DTE) (DTE)

C Youcanalsousecabie 1747—CP3

jumpea's ate on need edif you cannot öisable the hvdi,we handshaking on the poit

Connect to the shield of the cable



885 33'"
Appendix

Calculating Heat Dissipation for the SLC 500
Control System

This appendix will assist you in calculating the heat dissipation of your SLC
500 control system. it consists of the following:

definition of key terms
• table and graphs
• example heat dissipation calculation
• heat dissipation worksheet (page D—5)

To select an enclosure for your SLC 500 control system, refer to chapter 1.

Definition of Key Terms The following terms are used throughout this appendix.
with them before proceeding further into the appendix.

Familiarize yourself

Watts per point — maximum heat dissipation that can occur in each field
wiring point when energized.

Minimum watts — amount of heat dissipation that can occur when there is
no field power present.

Maximum watts — maximum amount of heat that the module generates
with field power present.

Module Heat Dissipation:
Calculated Watts vs. Maximum
Watts

There are two ways that you can calculate heat dissipation.

Calculated Watts — if you want to determine the amount of heat generated
by the points energized on your module, use the formula below for
calculating the heat dissipation of each module. Then use these values for
calculating the heat dissipation of your control system, which is done using
the worksheet.

(number of points energized x watts per point) + minmum waits = heat diss$tion of module or ntrolIer

Maximum Watts — maximum amount of heat that the modtile generates
with field power present. Use maximum watttespecially if you are not sure
how many points on a module will be energized at any time.

Once you have determined which way you will calculate the heat dissipation
of your modules, see the Example Worksheet for Calculating Heat
Dissipation on page D.-4. This worksheet shows you how to calculate the
heat dissipation for the example SLC control system also on page D—4.
Once you feel comfortable with the layout of the worksheet, go to the
worksheet on page D—5 and fill it out for your control system.

0-1
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Use this Table to Calculate the Use the table below to calculate the power supply loading for each chassis
Power Supply Loading that you have (step 1 of the worksheet).

Hardware
Component

Catalog
Numbers

Watts er Pointp
Minimum

Watts
Maximum

Watts

Fixed
Controllers

1747-l.20A 027 10.5 15.0

1747—130A 0.27 127 19.2

1747440A 0.27 14.3 23.0

1747—t2OB 027 9.9 17.0

1747430B 027 11.6 22.0

1747—1408 027 13.0 27.0

1747-1200 0.20 17.4 21.0

1747-13CC 0.20 18.7 24.0

17474400 0.20 19.9 27.0

1747—t.2oD 0.20 124 19.0

1747—130D 020 13.9 23.0

1747—t20E 0.20 12.6 18.0

1747—t.40E 0.20 16.0 27.0

1747—120F 0.20 50 9.0

1747—140F 0.20 7.4 15.0

1747—1200 0.20 4.4 10.0

1747—1201 0.20 12.1 18.0

1747430L 0.20 14.0 230

1747—1401 0.20 16.0 27.0

1747—120N 0.20 44 10.0

1747-.120P 0.35 8.8 17.0

1747—1301' 0.35 10.5 23.0

1747440P 0.35 11 6 28.0

1747—120R 0.35 10.5 160

input
Modules

1746—1A4 0.27 0.175 I 30

1746-4A8 027 0.250 2.40

1746—tAl6 0.27 0.425 4.80

1746—1M4 0.35 0.175 1.60

1746—1M8 0.35 0.250 3.10

1746—lMt6 0.35 0.425 6.00

1746-lBS 020 0.250 1.90

1748-4616 0.20 0.425 3.60

1746—1832 0.20 0.530 6.90

1746—1V8 0.20 0.250 1.90

1746—1V16 020 - -0.425 3.60

1746—I V32 0.20 0 530 6 90

1746—1G16 0.020 0.700 1.00

1746—1N16 0.35 0.425 6.00

,
Modules

1746—0A8 1.00 0925 9.00

1746—0M6 0.462 1 85 9.30

1746-068 0.776 0.675 6.90

1746—0616 0.338 1.40 7.60

1746—0832 0.078 226 4 80

1746—0V8 0.775 0.675 6.90
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Control System

Hardware

Component
Catalog

Numbers
Watts per Point Minimum

Waits
Maximum

Watts

Output
Modules

1746-0V16 0.388 1.40 7.60

1746—0V32 0.078 2.26 4.80

1746—0W4 0.133 - 1.31 1.90

1746—0W8 0.138 2.59 3.70

1746—0W16 0.033 5.17 5.70

1746—0X8 0.825 2.59 8.60

1746—0616 0.033 0.900 1.50

Input &

Output
Modules

1746—104 0.27— per input pt.
0133—peroutputpt.

0.75 1.60

1746—108 0.27 — per input Pt.
0 133— per output p1.

1.38 3.00

1748—1012 0.27—per input pt.
0.133—peroutputpt.

2.13 4.60

Specialty
Modules

1746—N14 NA 2.17 2.2

1746—141041 NA 3.76 3.8

174&-NIO4V NA 3.04 3 1

1746—14041 NA 4.96 5.0

1746—1404V NA 3.78 38

I 746—SAS NA 3.75 3 8

1747—0CM NA 1.8 1.8

1747—05W NA 4.5 45
1747—IKE NA 3.75 3.8

Peripheral
Devices

1747—AIC NA 2.0 2.0

1747—OTAM NA 2.5 2.5

1747fT1
Series A & B

NA 25 2.5

1747—PIG NA 2.0 20

NA — Not Applicable

D—3
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If your contmller consisted of the following hanlware components, you
would calculate heat dissipation as shown in the exampleworksheet below.

Hardware

Components
catalog Number Minimum Waits Maximum Watts

Fixed Controller I747-t.20A 10.5 15.0

Input Module 1746—lAl6 0.425 4.8

Output Module 1746-0M6 1.85 9.3

Peripheral Device 1747—DIM! 2.5 2.5

Example Worksheet for Calculating Heat Dissipation

Procedure Heat Dissipation

1. Calculate the heat dissipation for your fixed controller.

Write in the watts (calculated watts or maximum watts, see page D—1)

dissipated by the controller, 110 and spedalty modules, and peripheral
device attadied to the controller. Add these values together.

Catalog Number Heat Dissipation

Fixed Controller La04 ic
Expansion Chassis

Slot 1 (d applicable) /4/4 1/ g

Slot 2 (if applicable) 04/to 9. 3

Peripheral Device D74M 2 C
Total: 3/. (p

Place Total on this Line —p 3/. 4
x 3.414

w
2. Convert to BTUsIhr. Multiply the total heat dissipation of your SLC

500 fixed control system by 3.414.

Total heat dissipation of the SLC 500 control system: /67. 9 BTUslbr
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Worksheet for Calculating
Heat Dissipation

Procedure

Fixed Controller

Expansion Chassis

Slot 1 (d applicable)

Slot 2 (ii appficabte)

Peripheral Device

Total:

AppendixD

Calculating Heat Dissipation for the SLC 500
Control System

Use this worksheet to calculate the heat dissipation for your fixed controller.

Heat Dissipation
Calculate the heat dissipation for your fixed controller.

Wrfte in the walls (calculated wafts or maximum wafts, see page D—1)

dissipated by the controller, I/O and speciafty modules, an peripheral
device attached to the controller. Add these values together.

CataJog Numb& Heat Dissipation

Place Total on this Line —> w

2. Convert to BTUsfhr. Multiply the total heat dissipation of your SLC x 3.414
500 fixed control system by 3.414. __________________

Total heat dissipation of the SW 500 control system: _________ BTUsIhr

D—5
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Wiring and Circuit Diagrams and Voltage
Ranges for Your Fixed Controller

This appendix covers the following for your fixed controller.

• wiring diagrams
• circuit diagrams

• voltage ranges

Wiring Symbols The following table provides an explanation of the symbols used in the
wiring diagrams. The symbols do not indicate the only type of 1/0 devices
that can be connected, but rather a "typical" device. As long as your I/O
device meets the I/O circuit specifications, it should be compatible.

This Symbol Represents Typical
Input Device

Mechanical
switch

'E Solid-stale
switch

This Symbol Represents Typical
Output Device

Solenoid

() Control relay

The connections illustrated in the wiring diagrams are shown for example
purposes only.
• You can connect I/O devices in any order to the I/O circuits, If you arc

not going to load all of your circuits, space the connections evenly apart
to help in heat dissipation.

• All the input circuits on any one fixed controller are the ame with one
exception: input 0 is unique for all fixed controllers which have 24 VDC
input circuits. In this case, input 0 can benised as a high—speed counter.
The diagrams in this appendix show the differences in operating
characteristics.

• All the output circuits on any one fixed controller are the same.

In the wiring diagrams for the fixed controller with 24 VDC input circuits
and 120/240 VAC line power, the User Power Source (terminals next to
Power Supply terminals — "PWR OUT 24 VDC" and "PWR OUT COM")
is shown to power some input devices. This is optional. The User Power
Source can provide up to 200mA at 24 VDC for input devices.

E-1
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for Your Fixed Controtler

Wiring and Circuit Diagrams Use the table below to locate the appropriate wiring and circuitdiagrams and
and Voltage Range Locations voltage ranges.

catalog
Numbers Descriptiontm Wiring

Diagram

Input
Circuit

Diagram

OrVOfI
State

Voltage

Output
Circuit

Diagram

Operating
Voltage
Range

1747—L20A (12) VAC liiputs and (8)

Relay Outputs
E—4 5—5 E—5 E—5 E—5

174742GB (12) 120 VAC Inputs and (8)
lilac Outputs

5-6 E—7 E—7 5—7 E—7

1747420C
(12)24 VDC Sinking Inputs,
High—Speed Counter Input

and (8) Relay Outputs

5—S 5—9 E—9 E—10 E—10

1747-1200
(12) 24 VDC Sinking Inputs,
High—Speed Counter Input
and (8) Triac Outputs

E—lt E—12 E—12 E—13 E—13

17474205

(12) 24 VDC Sinking Inputs,
High-Speed Counter Input
and (8) Transistor Sourcing

Outputs

5—14 E—1s E—i5 5—16 E—l6

1747420F
(12)24 VDC Sinking Inputs,
High—Speed Counter Input

and_(8)_Relay Outputs

E—17 E—18 E—18 5—19 E—19

I 7474200
(12)24 VDC Sinking Inputs,
High—Speed Counter Input
and (8) Transistor Sourcing

Outputs

E—20 E—21 E—21 E—22 E—22

1747—120L

(12)24 VDC Sourcing Inputs,
High—Speed Counter Input
and (8) Transistor Sinking

Outputs

E—23 E—24 E—24 E—25 E—25

1 747420N

(12)24 VDC Sourcing Inputs,
High—Speed Counter Input
and (8) Transistor Sinking

Outputs

E—26 5—27 5—27 E—28 E—28

1 747420P (12) 240 VAC Inputs and (8)
Triac Outputs

5-29 5-30 5-30 E—30 E—30

1747—120R (12) 240 VAC Inputs and (8)

Relay Outputs
5—31 5—32 E—32 5—32 E—32

1747430A (18)l2OVACInputsand(12)
Relay Outputs

E-34 5-34 E-34 5—34

17474306 (18) 120 VAC Inputs and (12)
Triac Outputs

5—35 E—36 E—36 5—36 E—36

1 747430C
(18)24 VDC Sinking Inputs,
High—Speed Counter Input
and (12) Relay Outputs

E—37 E—38 5—38 E—39. 5—39

1747—1300
(18)24 VOC Sinking Inputs,
High-Speed Counter Input
and (12) Triac Outputs

E—40

'
E—41 E—41 E—42 E—42

I 747430L
(18) 24 VOC Sourcin9 Inputs,
High—Speed Counter Input
and (12) Transistor Sinking
Outputs

E—43 5—44 E—44 E—45 5—45

1747430P (18) 240 VAC Inputs and (12)
Triac Outputs

5-46 5—47 E—47 5—47 E—47

I 747440A (24) 120 VAC Inputs and (16)

Relay Outputs
E—48 E—49 E—49 5—49 5—49

E—2
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog
Numbers Description0

Wiring
Diagram

Input
Circuit

Diagram

OrilOff
State

Voltage

Output
Circuit

Diagram

Operating
Voltage
Range

174744DB (24) 120 VAC Inputs and (16)

TriacOulputs
E—5O E—51 E—61 E—51 E—S1

1747—L40C
(24) 24 VDC Sinking Inputs,
High—Speed Counter Input

and (16) Relay Outputs

E—52 E—53 E—53 E—54 E—54

1747—UOE

(24) 24 VOC Sinking Inputs,
High—Speed Counter Input
and (16) Transistor Sourdng

Outputs

E—ss E—56 6-56 6-57 E—57

1747—140F
(24)24 VOC Sinking Inputs,
High—Speed Counter Input

and (16) Relay Outputs

E—58 E—59 6-59 E—60 6—60

1747-tAUt.

(24)24 VOC Sourdng Inputs,
gh-8ped CoU(ter frQT•d
and (16) Transistor Siking

Outputs

6-SI E-62 E-62 E-63 E—63

1747—t4OP
(24) 240 VAC Inputs and (16)
Triac Outputs

6-64 E—e5 E—65 E—65 E—65

® Refer to pane 7—5/of line power specfflcaons

6—3
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Catalog Number 1747—L2OA
(12)120 VAC Inputs & (8)
Relay Outputs

E-4

Wiring Diagram

The ouuts are isolatedu, groups as shown Therefore, different voltages can be applied to each group as the
spealic apphcat,on requires



On/Off State Voltage Ranges
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Appendix E

Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

OVAC 3OVAC B5VAC

I,,, ( .1'
__________ input otate Not duáat(e(

Dv SYAC
Dv SVDCI il

Output Circuit Diagram

Recommended Operavng Range

Operation Not
Guaranteed

Input Circuit Diagram

ACCOM

IN

''4

On—state

132 VAC

VAQVDC

OUT

OUT

Operating Voltage Range
265 VAC
125 VDC

E—5
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

(th)

85-265VA0

VACI OUTO OUT1 01)12 OUT3 VAC2 OUT4 01)15 OUTS 01)17

Catalog Number 1747—L2OB

(12)120 VAC Inputs & (8) Triac
Outputs

Wiring Diagram

(Hi)
Li

(Hi)
LI

— 85-265 VAC®

(Lo)

® The outputs are isolated in groups as shown Therefore, different voltages n be applied to each group as the

speafic apphon requsras



Input Circuit Diagram

ACCOM

IN

IN

685 561
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

On/Off State Voltage Ranges

Output Circuit Diagram

Operating Voltage Range

LI

OUT

OUT

o VAC 85 VAC

Recommended Operatng Range

265 VAC
J

F—i

OVAC SOVAC 8SVACI
ri1'>Ø' (pt 6taielJ6'i 6u&atM On-stale, , , , , , , I-, I' -'

132 VAC

lnçortant: It you measure the voltage at an output terminal that not connected to a load o( nnected w a hh—enpedezlce
load, you may measure as muth as tOO VAC en though the ouut is oft



nr C"CBoa jo)
AppondixE
Wiring and Circuit Diagrams and Voflage Ranges
for Your Fixed Controlfer

Catalog Number 1747—L2OC

(12)24 VDC Sinking Inputs,
High—Speed Counter Input &
(8) Relay Outputs

Wiring Diagram

E-8

— - Sourcing Devi

(Hi) IO)
LI U

The outputs are isolatadin groups as shown Therefore. thfferenr voltages n be applied to each group as

the speak appJtaon requ:r.

24 VOC, 200niA usetpowefls available forsensos



Input Circuit Diagram

INPUT0
Disc,

OTHER
INPUTS

On/OffState Voltage Ranges — Input 0 (HSC)

85 55
AppondixE
Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

COM

OVOC 4VDO IOVOC 30VOC

kIES2V//,V/,Vzl °-
I

hiput State Not
Guaranteed

On/Off State Voltage Ranges — All Other Inputs

OVOC SVDC IOVOC 3OVOC

tej>/,///z2)j On-slate

Input State Not
Guaranteed

E—9
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

OV 5VAC
OV 5VDC

Output Circuit Diagram

VACIVDC

OUT

0111

265 VAC
1 25 V DC

Operating Voltage Range

K/A
Operation Not

Guaranteed

Recommended Operatng Range

E-10
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Wiring and Circuit Diagrams and Vo!tage Ranges
for Your Fixed Controller

catalog Number 1747—L2OD Wiring Diagram
(12) 24 VDC Sinking Inputs,
High—Speed Counter Input &
(8) Triac Outputs ____________

120(240 VAC PWROUT DC IN I 1N3 INS Ni 1N9 IN 11

'JAG NEUT +24V0CØ COM

CHASSIS PWROIJT DC 3 NO 1N2 1N4 INS INB INlo
GIlD

CaM® 0CM: NSC

___J 4,

Commons
Connected ___________________________
Inlemafly

The outputs are isolated in groups as shown Therefore, different olges n be applied to each group as
the specific applicabon requires

24 VOC, 200m4 user pa wer is available for sensors

E-11

(HI)
LI

0.0)
L2

85—2SSVAC 85-265 'JAG

(Hi)
LI

Qo)
L2

85-265
'JAG

-I-

—
Sourcing 0evi

0- 10-30 -4
—DC +00
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Input Circuit Diagram

INPIJTO
(USC)

OThER
INPU1S

COM

On/Off State Voltage Ranges — Input 0 (HSC)

F—fl

OVOC 4VDC 1OVOC 3OVDC

jØt)/,>7,2,2,2J On-state

hipul State Not
Guaranteed

On/Off State Voltage Ranges — Alt Other Inputs

OVOC svoc levee 3OVDC

On-state j
Input State Not

Guaranteed
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for Your Fixed Controller

OVAC 85VA0

122 nSti6u&e7, Recommended Cperabn9 Range7 17.F 7'''
ln?ortant: Ilyou measure the voltage at art oulput terminal that's not connected to a load or is connected to a high—impedan

load, you may measure as muth as 100 VAC even though the output is oft

Output Circuit Diagram

U

0(11

OUT

Operating Voltage Range

265 VAC

E—13



683 '71
Appendix 8

Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Conftoller

Catalog Number 1747—L2OE

(12)24 VOC Sinking Inputs,
High—Speed Counter Input &
(8) Transistor Sourcing
Outputs

Wiring Diagram

+ DC

10—50 VOC

— DC

8—14

VDC 1OUTO Quit OUT2 OUT3 OUT4 OUTS OUTS OUT? DC

lCRASSTVROUTIDC juNo IIN
GND 1C0M0 IcoMfr0 I

' )
Commons

Connected ph—

Internally

0-10-30
—DC +DC

0) 24 VOC. OQaiA user power is avwiab/e krsenscvs

(Hi) o)
LI 1.2

85—265

'JAG

'JAG PWROUT DC INI 1N3 INS 1N7 1N9 Nil
NEUT +24V0CØ COM

— — — - Sourcing Devi

IN 4

—I-

IN

1IN8tt



Input Circuit Diagram

o HSC

IN
OTHER
INPII1

COM

G85 572
AppendixE

Viring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

OnJOff State Voltage Ranges —Input 0 (HSC)

OVOC

13!!EE1

4V0C IOVOC 30V0C

I/227?'/'/l On-state

Input State Not
Guaranteed

o VDO

Input State Not
Guaranteed

5V0C IOYDO 3OVDC
I I

On-state

E—tS
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Wiring and Circuit Diagrams and Vo!tage Ranges
for Your Fixed Controller

Output Circuit Diagram

VDC

OUT

OUT

DC COM

Operating Voltage Range

oVDc IOVOC

0peraon Not
Guaranteed

Recommended Operating Range

51

(Voltage is applied between ÷VDC
and DC common

F-1 6
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for Your Fixed Controller

(Hi) (Lo) (Hi)

5-265VACo U LI

VAC- OLJTO OUT1 OUT2 0U13 VA')- OUT4 OUT5 OUT6 OUT7
yOGI VDC2

— DC

— Sourcing Device

E—17

Catalog Number 1747—L2OF

(12) 24 VDC Sinking Inputs,
High—Speed Counter Input &
(8) Relay Outputs

Wiring Diagram

5-265 VAC or

l—5_125V000

(Lo)
L2

WI

+ DC

® The o4iuts are isolated/n groups as shown Therefore, different vltages n be applied to eadi 9rDQp as
the specific application reqwr



Input Circuit Diagram

INPUTO
(HSQ

On/Off State Voltage Ranges — Input 0 (HSC)

hipul Slate Not
Guaranteed

rn15a'
Appendix E

tiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

560 560

OThER
IMP VT

COM

OVOC 4VDC IDVOC 30VOC

kEfiP'/',227// On—state

Input State Not
Guaranteed

On/Off State Voltage Ranges — All Other Inputs

OVOC SVDC 1OVDC 3OVOC
I

On-state



OV 5VAC
OV 5VDC

Output Circuit Diagram

685 576
Appendix E

Wring and Circuit Diagrams and Voltage Ranges
for Your Fixed Control!er

VAQVDC

OUT

OUT

265 VAC
125 VOC

Operating Voltage Range

VA
0peraon Not
Guaranteed

Recommended Operating Range

E—19
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog Number 1747—L2OG
(12) 24 VOC Sinking Inputs,
High—Speed Counter Input &
(8) Transistor Sourcing
Outputs

Wiring Diagram

+00
io—so VDC

-DC

VDO OUTO OUTI OUT2 OUT3 OUT4 OUTS OUT6 OUT7 DC
COM

E—20

— DC + DC

— Sourcing Devi



IMPtiTO
(Hsc)

OThER
INPUTS

COM

685 578
Appendix F

Wiring and Cftcuit Diagrams and Voltage Ranges
for Your Fixed Controller

On/Off State Voltage Ranges — Input 0 (HSC)

OVDO 4V00 1OVDO

I1I9?i1ØV,'ZI On-stale

Input Slate Not
Guaranteed

On/Off State Voltage Ranges — All Other Inputs

OVOC SVDO 1OVOC 3OVOC

IOn-state

Input Slate Not
Guwanteed

E—21

Input Circuit Diagram

$60 $60
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for Your Fixed Controller

Output Circuit Diagram

VDC

OUT

OUT

DCCOM

Operating Voltage Range

o VDG

Sw//A
Operabon Not
Guaranteed

IOYDO

Recommended Operating Range

50
(Vottage is apptced between +VOC
and DC common)

E—22
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Contrdllcr

catalog Number 1747—L2OL
(12) 24 VDC Sourcing Inputs,
High—Speed Counter Input &
(8) Transistor Sinking Outputs

Wiring Diagram

+ DC

lO-5OVDC

— DC

IVOC 1OUTO1OUTI 10UT210UT3 10UT4 10UT5 10U16 I7f&l

(Lo)
L2 _____________________ _________________

VAC PWROIJT VDC NI 1N3 INS N7 1119 NIl
Mali .24VD

cI4ASSIS PWROUT VOC + NO 112 1N4 NE''
CC)MQ) • HSC

I 'JOG

Connected —

k
Internally

'JOG
i-DC —DC

24 VDC, 200mA user po set is availabte for sensors.

E—23

(Hi)
Li

-0 85-265
'JAG

— Sinking Dece

IN& IN ID
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for Your Fixed Controller

Input Circuit Diagram

On/Off State Voltage Ranges — Input 0 (HSC)

o voc

hipul State Not
Guawnteed

OVDC 4V0C
I I

lovoc 30V00

I!lEi1Z//Z27/,>i On-state

Input Slate Not
Guaranteed

5VDC 1OVDC 3OVDC
I I

On-stale

E-24



Output Circuit Diagram

Operating Voltage Range

685 532
AppendixE
ring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

voc

OUT

OUT

DC COM

OVDC IOVOC

Operation Not
Guaranteed

Recommended Operadng Range
(V0L1a9e ¼ applied between +VDC

Md DC common.)

SOVDC

E-25
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Wiring and Circuit Diagrams and Vollage Ranges
for Your Fixed Controller

Catalog Number 1747—L2ON

(12) 24 VDC Sourcing Inputs,
High—Speed Counter Input &
(8) Transistor Sinking Outputs

Wiring Diagram

toe
io—so voc

— DC

E—26

YDO OUTO OUT1 OUT2 OUT3 OUT4 OUT5 OT6 01j17 DC 1

COMI

4 DC

— SinlQng Devi

A: U H 4 4

— DC



Input Circuit Diagram

RRS 584
AppendixE
Wiring and Circuit Diagrams and Vottage Ranges
for Your Fixed ControRer

On/Off State Voltage Ranges — Input 0 (HSC)

o VDC

Input State Not
Guwanteed

OVDC 4V0C 1OVDC 30V00

jijØØ/,7/// On-stale j
Input Stale Not

Guaranteed

On/Off State Voltage Ranges — All Other Inputs

5V0C 1OVDC 3OYDC

On-state
I

E—21
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Appendix E

Wiring and Circuit Diagrams and Voflage Ranges
for Your Fixed Controller

Output Circuit Diagram

voc

OUT

OUT

DC COM

Operating Voltage Range

Q/oftage 6appfred between .VOO
and DC common)

E—28

O "DC

Operation No?
Guaranteed

10 VOC

Recommended Opeang Range

5OVDC

-I

I-i-I
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controfler

Catalog Number 1747—L2OP Wiring Diagram
(12) 240 VAC Inputs & (8) Triac

H H

Outputs
[0 (1.o)

f'O Qo)

.—85-265VAC® l85_265VAc®

1VAct 1OUT21OUT31VAC2 104j051OW6J071

(HO (t.o) (1.o) (Hi)II 1.2 1.2 LI
170—2B5VAC

_ 4
1201240VAQ NOT AC INI 1N3 1N5 1N7 1N9 Nil
VAC NEUT USED COM

NOT AC A NO 1N2 1N4 Ne INS Nb
GND USED COM:

Commons - —

Connected

Internally

®
These outputs ate isolated!,, groups as shown Therefore, different voltages n be applied to each group as
Vie specific apphcaton requires

E—29
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Wiring and Circull Diagrams and Voltage Ranges
for Your Fixed Controller

-

On/Off State Voltage Ranges

Output Circuit Diagram

Operating Voltage Range

LI

OUT

OUT

OVAC 85'/Ac

LF_Fttt.F_.Thcd,,
RecommendedOperatngRanger' OperabonNot uuaranteel

a°5

Input Circuit Diagram

ACM

IN

IN

OVAC 5OVAC 170 VAC 265 VAC

13!ai///'/bcac 4ot,,,,,,Guaranteed /,ØØj On-stated,,,,,,,-,,,

E—30

lrtoitant: If you measure the voltage at an output term'nai that is not connected to a load or s connected leahigh—impedanc
load, you may measure as much as 100 VAC even though the output is off

265 VAC



Wiring Diagram

(10)

04

A113S11
Appendix E

Wiring and Circuit Diagrams and Vottage Ranges
for Your Fixed Controller

(Hi) fl.o) (th)
LI L2 L2

Catalog Number 1747—L2OR
(12) 240 VAC Inputs & (8)
Relay Outputs

(HO
LI

S-265VAC
5—I 25 VDC

(Hi)
11I- 5—2S5VAC

5—125 VDC 0
(Lo)
L2

— '•J

VAC-IOUTO OUTI1OUT2 OUTS VAC- OUT4 OUTS OUTS OUT7

VDCII
V002

(Hi)
LI

® These ou(outs are isolated hi groups as shown There foie, different voltages n be applied to each group as

SspoaficappficaUon requires

E—31
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for Your Fixed Controfler

Input Circuit Diagram

ACM

IN

IN

0 VAC

CV SVAC
OV SVDC

Operation Not
Guacanteed

On/Off State Voltage Ranges

50 VAC

Output Circuit Diagram

Operating Voltage Range

170 YAC

VACIVDC

OUT

265 VAC

265 VAt
125 VOC

t('' '''sEt///'/put elate Not Guaranteed On-State1. F F F F F F SF_F F 7/7/

k) Recommended Operating Range 1

E—32
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controfler

Catalog Number 1747—L3OA

(18)120 VAC Inputs & (12)
Relay Outputs

(La)

Wiring Diagram

E—33

(Hi) (1o)
Li L2

(Hi)
LI

I •

Commons__L_s_J
Connected

Intern4

These ou4xJts are isolated ui 9(OUS asshown mete fore, different voltages n be applied to eadi gmup as

the specific applicafron req uir.
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Wiring and Circuit Diagrams and VoItag Ranges
for Your Fixed Controller

Input Circuit Diagram

ACcOM

IN

OVAC 3OVAC 85VAC
I I I, , , -F f f
2Ei!]2Z InputotateNotGuaranteed )'',257A On—state, , , ,

CV SVAC
ov svoc

Operation Not
Guaranteed

Output Circuit Diagram

265 VAC
125 VUC

On/Off State Voltage Ranges

132 VAC

VACIVDC

OUT

aliT.

Operating Voltage Range

tZI Recommended Operatng Range I

E—34
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Wiringand Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog Number 1747—L3OB Wiring Diagram
(18) 120 Vac Inputs & (12)
Triac Outputs

(H Ic) (Hi) Ic)
LI L2 LI - L2

p B5—2S5VAC 0 rn 85-2G5YAC (13

[VAC1JVACI OUTO OUTI OUT2 OUT3IOIJT4 OUTS NOT NOT VAC2 VAG2 OUT6 OUT7 OUT8 OUT9 OUTIO OUT II NOT NOT

1
USED USED USED USED

'I 'S
'S 'S

VAC1 VAC2
Connected Connected

Internally Internally

(Hi) (Lo) (Lo) (H
Ll L2 L2 LI

8S—I32VAC

120)240 VAC NOT AC AC IN1 lN3 INS lN7 1N9 NIl IN13 1N15 INt7 NOT NOT NOT

VAC NEUT USED COM COM - USED USED USED

OlAZSiS NOT AC SAC + INO 1N2 lN4 lN6 INS INIO 1N12 IN14 IN16 NOT NOT NOT
GI4D USED COlA COM • USED USED USED

Commons — — — I. — — —

Connected

Internally

® These outputs are solatedin groups as shown Therelcc different voltages n be applied to eadi group as
the specific apphcaon reqwr

E-35
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Wiring and Circuit Diagrams and VoRage Ranges
for Your Fixed Conh'oller

Input Circuit Diagram

ACO3M

IN

IN

OVAC 30VA0 B5VAO

_____ Onate

Output Circuit Diagram

OVAC SSVAC

QI4t urttet V/j Recommended Operabng Range

Iriportant: II you measure the voltage at an oulput terminal that is not connected to a load or is connected to a gh—im1.

load, you may measure as much as 103 VAC even though the oulput is oIl

On/Off State Voltage Ranges

132 VAC

LI

OUT

OUT

Operating Voltage Range

265 VA

—1
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Wiring and Circuit Diagrams and Voflage Ranges
for Your Fixed Controller -

Catalog Number 1747—L300
(18) 24 VDC Sinking Inputs,
High—Speed Counter Input &
(12) Relay Outputs

Wiring Diagram

+4 Sourcing
Device

PWROUT DC DC INI 1fl1 1N5 IN? 1N9 INI1 INIS tHis 1N17 NOT NOT NOT

NEUT +24VDCØ COM cOM — USED USED USED

HAS PWROUT DC + DC + NO IN: IN 1N6 N8 INtO 1N12 1N14 INIS NOT NOT NOT
GND COM 0 COM cOM HSC USED USED USED

® The outputs are isolated in groups as shown Thembro. different voltages r be appiled to eadi group as

the specific application requires

® 24 VOC. 200rnA user poweris available for sensors

E—37

(H (Lo)
LI L2

85-265
VAC 0-

-I- I' 4' +
• • • I
'I.—.—,
Commons
Connected

Intemaily

.-t0-30 -ø
—DC

VDC
+00
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Wiring and Circuit Diagrams and Vollage Ranges
tar Your Fixed Controlier

input Circuit Diagram

IN?UT 0
(HSC)

0ThER
INPUTS

COM

On/Off State Voltage Ranges —Input 0 (HSC)

OVOC 4VOC 'OVOC 3OVDCfl Ontate

In put State Not

Guaranteed

On/Off State Voltage Ranges — All Other Inputs

OVOC SVDC IOVDC 3OVDC

SE!S½->'2,v/d On-state
I

Input State Not
Guaranteed

6—38
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Output Circuit Diagram

—. VACflDCII COOT

Operating Voltage Range

OV 5VAC 265VAC

QY SVDC 12SVDC

2.2j Recommended Operaung Range

Operauon Not
Guwanteed

E—39
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Wiring and Circuit Diagrams and Vottage Ranges
for Your Fixed Control!er

Catalog Number 1747—L3OD Wiring Diagram
(18) 24 VDC Sinking Inputs,
High—Speed Counter Input &
(12) Triac Outputs

o) (Hi)
12 LI

VAC1 VAC) OUTO DUll OUT2 OUT3 OUT4 OUT5 NOT NOT VAC2 VAC21UTIOUT7 OUTi OUT9 OUTio OUT1I NOT NOT
USED USED

I
USED USED

'I
'S

VAC 2
Connected

Internally

85—265VAC 0
— Pri

(Lo)
12

4 B5-2E5VAC 0

+.H +;/'I'I
VAC I
Connected

Internally

(Ni) (Lo)
LI L2

-DC +DC

® The outputs are isolated in groups as shown Therelow, mffeçenr voltages be applied to ead group as

the speak app/ice on requires

241100, EQOmA user powers available for sensors

E-40



Input Circuit Diagram

INPUT 0
(I4SC)

OThER
INPUTS

COM

685 5'38
AppendixE

Wiring and Cftcuit Diagrams and Voltage Ranges
for Your Fixed Controller

On/Off State Voltage Ranges — Input 0 (HSC)

360 560

OVDC 4VDC 1OVDO 30V00

S!izV//////l on-state

Input Slate Not
Guaranteed

On/Off State Voltage Ranges —All Other Inputs

OVOC 5VDC 1OVDC

SSV,///2i On-slate

SOVDO

I
Input Stale Not

Guaranteed

5-41
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for Your Fixed Controller

Output Circuit Diagram

Li

OUT

OUT

0 VAC 85 VAC

r// OpetavonNot rkne 7A Recommended Operating Range
VA, ' 265 VA"

lnoitant: II you measure the voltage at an output terminal that is not connected to a load or is connected to a high—impedance

load, you may measure as much as 100 VAC even though the output is oft

Operating Voltage Range

E—42
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for Your Fixed Controller

Input Circuit Diagram

VDC

INPUT
(HSC)

685 600.

On/Off State Voltage Ranges —Input 0 (HSC)

Input State Not
Guaranteed

OTHER
INPUTS

OVDC 4V00 IOVDC 3OVDCE'/Z//j On—state

In put State Not

Guaranteed

On/Off State Voltage Ranges —All Other Inputs
OVOC

I
5VDC IOVDC

I I

On-slate

3OVDC
.

E-44
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog Number 1747—130L

(18) 24 VDC Sourcing Inputs,
High—Speed Counter Input &
(12) Transistor Sinking
Outputs

Wiring Diagram

yOGI ouio OUT I OUT2 01)13 OUT4 OUTS NOT NOT DC VDC2 OUTS 01)17 OUT8 OUTU]OUT 10 OUT II NOT NOT DC
USED USED COMI j UStD USED COM2

a' 24 VDC, EOOni.4 userpoi.vns available for sensors

+DC —DC +DC
10-5OVDC 0

— DC

t0-SO VOC

a' The outputs are isolated in groups as shown Therefore, èfferent vclbges n be applied to eath group as

The specific application requires



0 VOC

Output Circuit Diagram

Operating Voltage Range

I0VDC

685 6.02
Appendix E

Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

VDC

OUT

OUT

DC COM

50Y00

'oltage is applied between +VDC
arid DC common

Operaton Not
Guaranteed

Recommended Operathg Range Ii

E-45
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Appendix E

Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog Number 1747—L3OP Wiring Diagram
(18) 240 VAC Inputs & (12)
Triac Outputs

(HI) (Lo) (HO (Lo)
Li U LI U

85-2a5VAC® 85—265 VAt®

VACI VACI ouio QUIt OUT2 OUT3 01514 OUTS NOT NOT VAC2 VAC2 OUT6 OUT7 ouT8 OUT9 ouiio OUT11 NOT NOT
USED USED USED USED\/' 'S

'S 'I
VACI VAC2
Connected Connected

hflamal' intemafly

(Hi) Qo) (Lo) (Hi)
LI L2 U Li

170-265 VAt

1201240 VAC NOT AC AC IN1 INS 1N5 1N7 1N9 Nil INIS INi5 INtl NOT NOT NOT
VAt NEIJT USED tOM tOM USED USED USED

CHASSS NOT AC + AC 4 ND 1N2 1N4 1N6 1N8 INIO INi2 1N14 1N16 NOT NOT NOT
° USED tOM: tOM USED USED USED

f: t:18 ,4 4Commons__L__i
Connected

Internally

The outputs are isolated in groups as shown Therefore, different voltages tn be applied to cad, group as

the spec ftc appftcat'an reqtmes

E—46



Input Circuit Diagram

ACM

IN

IN

685 604
AppendixE
Wiring and Circuit Diagrams and VoRage Ranges
for Your Fixed Controfler

On/Off State Voltage Ranges

Output Circuit Diagram

LI

OUT

CUT

265 VAC

On-stale

85 VAC 265 VAC

OVAC 5OVAC 170 VAC

F F F '-'F F

Operating Voltage Range

0 VAC

v/ Opwavon Not Guaranteed /71 Recommended Operating Range
Vf#tJIJI#JFFF
I

triportant: if you measure the voltage at an output terminaJ that is not connected to a load or is connected to a high-impedanco
bad, you may measure as muth as IOD VAC even though the output is off

8-47
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog Number 1747—L4OA Wiring Diagram
(24) 120 VAC Inputs & (16)
Relay Outputs

(Hi) (Ic) (H (Ic) (Hi) 6-°) (Hi) 0-a)
LI 12 LI 12 LI L2 LI L2

_______ _______ _______ 5—265VAC5—265 VACr. 5-265VAC _______ _______
5—I25VDC

5—265VAC,-
5-I25VDC 0&-I25VDC"5—125V0&"

iOUlOIOuT I lQtTf IOIJT3 IVAC-. 101)14 lOUTS (0UT6 101117 IVAC- i0I11 8 IO(JT9 10151 1dOUT 11 1VAC- l0(11121010 13101)1 14i01J1 j51

iociI I I I I'/2I I I I Nocal I I I frmc4( I I

(Hi) (1.o) (1.o) (Hi)
LI L2 (.2 II

85-132VAC

VAC

Iiiot24OlVAC INOT 'AC (AC liNt 11N3 'IN5 11N7 1(N9 (Nil 11N13 11N15 I1NI7 11N19 !1N21 t1N23 I

jVAC IIIC0M lOOM I I I I I I I I I I I I
(ccss (war

IAC

A

(AC L(iNO

1NZ

l' (I1B r6
to

(N

12

(IN

14 11w 16 uN fiN2o 11N22

I0 COM: COM
j I I I I

II •S
Ccmmons.a_t_d_l
Connected __________________
Internally

The ouçouts are fto(aSdâ givups as shown Therefore, different voftages q be appfted to eadi group as
the specificapta Don rLUres.
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CV 5VAC
OV SVDC

On/Off State Voltage Ranges

Output Circuit Diagram

Recommended Operathig Range
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Wring and Circuit Diagrams and Vottage Ranges
for Your Fixed Controtter

Input Circuit Diagram

ACCOM

IN

IN

0 VAC 30 VAC 85VAC,,,c,,,
input otate Not On—state

132 VAC

VAQVDC

OUT

OUT

Operating Voltage Range

I I

Operation Not
Guaranteed

265 VAC
125 VDC

---I

E—49
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog Number 1747—L4OB Wiring Diagram
(24)120 VAC Inputs & (16)
Triac Outputs

(Hi) (1o) (Hi) (l.0)LI L2 LI U
85-2G5VAC® 85-265VA0®

1vAc

I
1VAC1 10U1

0

1OUT

1

1OUT

2

10UT3 1CtJT4 1O

5

1OUT

6 7

1VAC

2

1VA02 1W

8

10UT9 joul io1ow

ii
10U1

12

10UT 1310U1 1410u1 151

it 'Ii. 'S
VAC1 VAC2
Connected Connected
Internally Internally

(Hi) flo) (Lo) (Hi)
LI L2 L2 Li

85-132 VAt

85-265

VAC

r240'VAC
INOT 1AC 'AC 1lN1 IIN3 11N5 ItNl 11N9 11N11 11N13 (1N15 huh

11N19

hlN2t 11N23

VACINEUTIUSEDICOMIGOMI lillilil iii
Q{ASS1SINOT 1AC 4IAC 31IN0 11N2 lN4 11N6 IN8 IiNio 11N12 11N14 11N16 11N18 I1N20 11N22 I
lI.0I00M,ICoM,I I I I I I I I I I I I I

•
— I I

Commons — I. I ii IIntem4

® The outputs are iso/a red in groops as shown Therefore, different voltages n be applied to ead group as

the speak app/sea on mqwr

2—SO



Input Circuit Diagram

ACCOM

IN

IN
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AppendixE
Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller —

OVAC 3OVAC 85VA0

S1EESVz'//,1 On-stale

Output Circuit Diagram

o VAC

,,,t, AJ•A/'/J, I e A t I I I I I I I_I'J1

85 VAC

Recommended Operabng Range

265 VAc

E—5 1

On/Off State Voltage Ranges

132 VAt

LI

OUT

OUT

Operating Voltage Range

Inportant: If you measure the voltage at an output terminal that snot connected to a bad or s connected to a high-tmPedan
load, you may measure as muth as 1DD VAC even though the outputs off



6B
AppendixE
Wiring and Circuit Diagrams and Voflage Ranges
for Your Fixed ControHer

Catalog Number 1747—L4OC
(24) 24 VDC Sinking Inputs,
High—Speed Counter Input &
(16) Relay Outputs

Wiring Diagram

Qs) (Hi)
12 LI

5-265 VAC ______
'5—125VDC®

—

(Hi)Ii
5-265VA0

5—I25VDC®

Qo)
12

— r[

(Hi)Ii
S-2G5VAC

45-I2SVDC ®

(1_o) (Hi)
L2 Li

—

(th)
L2

_____ 5-265VAc _______•
5-125V0C®

VAC- OUTO OUT 1 OUT2 OUT3 VAC- 01JT4 OUTS OUT6 OUT 7 VAC- OUT8 OUT9 OUT 1OUT ii VAC- oUT 12 OUT 13 OUT 14 OUT is
VDCI VDC2 YOC3 j VOC4

Sourcing Devic

—DC +DC

® The outputs aie isolated in groups as shown Therefore, different voltages can be app bed to each group as
(he speak appbcaDon requires

24 VOC. 200rn4 user power is avañable for sensors

E—52



Input Circuit Diagram

INPUT 0
(USC)

OTHER
'spun

COM
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Wiring and Circuit Diagrams and Voltage Ranges
tar Your Fixed Contoller

On/Off State Voltage Ranges — Input 0 (HSC)

OVDC 4VDC IOVDC

On-state

3oVDc

hiput State Not
Guaranteed

On/Off State Voltage Ranges — All Other Inputs

OVDC 5V00 IOVOC 3OVDC

S3!!ES/////27J On-state
I

Input State Not
Guaxanteed

E—53
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed controller

Output Circuit Diagram

'C VAQVDC

—C

Operating Voltage Range

CV 5VAC 26SVAC

CV SVDC 125VD0

Operation Not
Guannteed

I

'') Recommended Operabng Range I

E-54
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Wiring and Circuit Diagrams and Voflage Ran9es
for Your Fixed Contol!er

Catalog Number 1747—L4OE

(24) 24 VDC Sinking Inputs,
High—Speed Counter Input &
(16) Transistor Sourcing
Outputs

Wiring Diagram

+00 —DC •DC

4 — a-

(Vöci]ouio touT

I
touT2 ioun {0uT4 t0uT5 tOUTS 1OuT (DC1 02(0018 (OUT9 1001 ic1oui

II

(OUT 12(001 13(OUT 1410(51 ii[bc1

85—266
WIG

CWSSS PWROUT DO + DC 4 INc INZ 1N4 1N6 NE

1GIID
GUM® GUM, GUMI HSC

4, 4 I _______________
I' I

Ocgi,mons

Internally

—DC +00

Sourcing Device

The ouflets am iso/atedia groups as shown Thewhxe, different voThgas be apphed to ead, group as

S specific application wqufres

24 VCC, 200mA user power is available (vi' senso,'s

E-55

IO—SOVDC 0

H+4H ++
tO—5OVDC 0

— DC

(Hi) Qo)
Li t2

-S C-
IT I_U f_ f_ J_ _J

tt$J$J$j$J$jt$1WIG PWROUT 100 DC
— iiT i111 N5 Ni 1N9 Nil 1N13 1N15 Nil N19 1N21 1N23

NEUT +24VDCCOM GUM

1810 1812 1814 INl6 1N18 1N20 1N22

_________
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Input Circuit Diagram

INPUT 0
(HSQ

OThER
INPUTS

CG4

On/Off State Voltage Ranges — Input 0 (HSC)

Input State Not
Guaranteed

560

OVDC 4V00 IOVOC 30V00

I
Input State Not

Guaranteed

On/Off State Voltage Ranges —AUOther Inputs

OVDC 5VDC IOYDO 30V00

On-state I

cc



Operating Voltage Range

OVOC IQVDC

Operabon Not
Guaranteed

685 614
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

vDc

ow.

OUT

OCCOM

Output Circuit Diagram

1oItage plied between +VDC
and DC common Racommended Operating Range

sovoc

B—Si
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Catalog Number 1747—L4OF

(24)24 VDC Sinking Inputs,
High—Speed Counter Input &
(16) Relay Outputs

E—58

Wiring Diagram

—DC +00

Commons
Connected

lntema

Sourang Device -

The outputs are isolated in groups as shown Therefore, different voltages cen be apphed to eath group as
the spea tic app tica Von requires



Input Circuit Diagram

INPI.FTO
ØISC)

OThER
INputs

COM

685 616
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Wiring and Circuit Diagrams and Vollage Ranges
for Your Fixed Controller

On/Off State Voltage Ranges — Input 0 (HSC)

OVDC 4VDC IOVDO 3OVDC

jaial/,///<,//1 On—state I
Input State Not

GuarantS

On/Off State Voltage Ranges — All Other Inputs

OVOC 5V00 IQYDO

jJj/,///,Ø On-slate

3OVDC

I

Input State Not
Guaranteed

E—59



Dv SVAO
DV 5V00

Output Circuit Diagram

Recommended Operaung Range

Operation Not
Gu&anleed

685
AppendixE
Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controfler

I
. VAC/VOC

our

Operating Voltage Range
265 VAC
125 VDC

E-60
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Wihng and Circuit Diagrams and Voltage Ranges
for Your Fixed Controfler

Catalog Number 1747—L4OL
(24) 24 VDC Sourcing Inputs,
High—Speed Counter Input &
(16) Transistor Sinking
Outputs

Wiring Diagram

—DC +DC

IVOCT OUTO OUT 1 01.112 OUT3 OUT4 OUT5 0U16 OUT7 DC VDC2 OUTS OUT9 OUT 1qOUT ¶1 OUT12 OUT 13 OUT 14 0U115 oc
COM1 I COM2

The specthcapp5a&oanqcns

24 VOC, 200m4 user po wet is available loi sensors

Sinking Device

E-61

10-50 VOC 0
+ DC

IO-5OVDC ®

— DC

® The outputs we isolated in groups as shown Therebre, different tges n be applied to 9ad) group as
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Input Circuit Diagram

On/Off State Voltage Ranges — Input 0 (HSC)

OVDC 4VDC IOVDC 30V00

On—state I
In put State Not

Guaranteod

On/Off State Voltage Ranges —All Other Inputs

OVOC 5VDC 1OVOC 3OVDC

SiES:/2z//} On-state

In put State Not
Guaranteed

E—62



Output Circuit Diagram

r'Oui..
AppendixE
Wiring and Circuit Diagrams arid Voltage Ranges
for Your Fixed Controller

vDC

OUT

OUT

DC COM

(Voltage is applied between +VDC
and DC common)

Operaton Not
Guaranteed

IOVDC 5ovDc

E—43

0 VDC

Operating Voltage Range

Remmended Operating Range
I
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Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

Catalog Number 1747—L4OP Wiring Diagram
(24) 240 VAC Inputs & (16)
Triac Outputs

(Hi) (La) (Hi) (La)
Li L2 Li L2

85—26SVAC® 85-2OSVAC®

1VAC

1

1VAC

I

1ur
I

10UT2 10ur3 I° ruT5 jouTe jour

7

1VAC2 1VAC2 10uT8 10uT9 jouT lojouT

ii
1OUT

12

10uT 13(ouT l4jouT i5j

'S 'S
'V 'S

VACI VAC2
Connected Connected

IntemaI' Internally

(Hi) (La) (La) (Hi)
Li L2 L2 Li

'C 170—265VAC

VAC

r/C
'NOT lAG 'AC liNt 1IN3 '1N5 IIN7 lN9 lINii IINi3 IlNis 11N17 l1N19 11N21 11N23

VAC
1.11 Iu5I00M looM I I I I I I I I I I I I

I c41A$Ss1fl(,)J j40 .&1AC 311N0 (1N2 (1N4 (w5 11N3 INi0 11N12 1JN4 (JNIS

JINIS 11N20 !1N22
GNO USED GUM: GUM,

j I III I'
CornansL.iConnected

friternafly

The ouuts are isolated in groups as shown Therefore, different voltages r be applied to oath group as
tha speak applica ban req uires

E-64



Input Circuit Diagram

AC WM

IN

IN

685 622
Appendix F

Wiring and Circuit Diagrams and Voltage Ranges
for Your Fixed Controller

On/Off State Voltage Ranges

OVAC SOVAC 170 VAC

_____________ -

Output Circuit Diagram

o VAC

9 6&4D(Ga&Ø, , , 4'_ 4',,,

85 VAC

Recommended Operatng Range

265 VAC

-j

E-65

265 VAC

On-state

LA

OUT

our

Operating Voltage Range

lnçortaM: II you measure the voltage at an output tecmrnth that is not connected to a load or is connected to a high—mlPedanCa

load, you may measure as muth as 100 VAC even though the output is off
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Glossary

Auto Answer — The type of modem that has self-contained timeouts and
tests. They can answer and hang the phone up automatically.

Backplane Current Draw —The amount of current the module requires
from the backplane. The sum of the backplane current draw for all modules
in a chassis is used to select the appropriate chassis power supply.

Baud Rate —The speed of communication between devices on a network.
All devices must communicate at the same baud rate. For example, the
DH—485 network devices default to 19,200 baud.

Calculated Watts —The amount of heat generated by those points
energized on an I/O module.

Channel — Communication port on a module.

Chassis — A hardware assembly that houses devices such as I/O modules,
adapter modules, processor modules, and power supplies.

Continuous Current Per Module —The maximum current for each
module. The sum of the output current for each point should not exceed th
value.

Continuous Current Per Point — The maximum current each output is
designed to continuously supply to a load.

CPU — Central Processing Unit or processor.

DF1 protocol — A peer—to--peer link—layer protocol that combines features
of ANSI X3.28—1976 specification subcategories Dl (data transparency) and
F! (two—way simultaneous transmission with embedded responses).

Direct Connect — A type of modem that is connected to a dedicated, leased
phone line and is active at all times.

DH—485 Network — The DH—485 network is a collection of devices
connected to the communication cable allowing information exchange. A
communication network based on the HA Standard for RS—485 using an

Allen—Bradley proprietary protocol. -

DTE Controlled Answer — type of modemthat is unattended and is
attached directly to the phone lines. The interface module or the 5/03
processor acts as the Data Terminal Equipment (DTE), which controls the
modem via the DTR, DSR, and DCD signals. The module incorporates
timeouts and tests to properly operate these types of modems.

G-1
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DTR Dialing (5/03 only) — type of modem that lets you dial a number or
end a call based on the status of the RS-232 DTR (Data Terminal Ready)
signal. To program the modem initialization string and phone number into
the internal memory of the modem, use a dumb terminal (or PC running
tenninai emulation software like Procoinin, Window's Terminal, OrPBASE).
Once you have programmed the modem, activate (he DTR signal to dial the
number, or deactivate the DTR signal to end the call.

EEPROM — Electrically Erasable Programmable Read Only Memory
module used to store, back up, or transfer SLC 500 programs. The SLC 500
can read and write to an BEPROM.

Flash EPROM — Flash Erasable Programmable Read Only Memory
module, It combines the programming versatility of EEPROMS with the
security precautions of UVPROM5. This means that you have the option of
leaving your EPROM programs write protected or unprotected.

Full—duplex—— A high performance protocol that allows simultaneous
two—way data transmission. For point—to—point applications only.

Half—duplex — A high performance protocol that can be used in
point—to—point and multi—point applications.

Initiator — A node on the DH—485 network capable of acting as a master.
When an initiator has the token it can send messages and request replies from
any node on the DH—485 network. A personal computer running the SLC
500 Advanced Programming Software is an initiator on the data link. The
SLC 5/02 can also be an initiator.

Input Device — A device, such as a push button or a switch, that supplies
signals through input circuits to a programmable controller.

Inrush Current — The temporary surge current produced when a device or
circuit is initially energized.

I/O — Inputs and Outputs

Isolated Link Coupler —The link coupler provides an electrically isolated
network connection for an SLC 500 controller (processor or programming
station). The link couplers connect the daisy-chained DH-485
communication cable.

LED — Light Emitting Diode. Used as-status indicator for processor
functions and inputs and outputs.

Manual — typically an acoustically coupled type of modem. The
connection is established by a person on each end of the phone line. They
then insert the handsets into an acoustic coupler to complete the connection.

Maximum Watts —The maximum amount of heat that the module
generates with field power present

Minimum Load Current — The lowest amount of current the output is
designed to operate at. Operating at or below this value is not reliable.

Glossary
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Glossary

Minimum Watts —The amount of heat dissipation that can occur when
there is no field power present.

Multi—master network — A network in which more than one node has the
ability to initiate communications and initfalize the link.

Network —A series of stations (nodes) connected by some type of
communication medium. A network may be made up of a single link or
multiple links.

Node — Also called a station. An address or software location on the
network.

Nominal Input Current —The current at nominal input voltage.

Off—State Current — For input circuits, the maximum amount of leakage
current allowed from an input device in its Off—state.

Off—State Leakage — For output circuits, the maximum amount of
(leakage) current that may flow when the output circuit is in its Off—state.

Off-State Voltage (max) —The maximum input voltage level detected as
an Off condition by the input module.

On-State Voltage Drop — The voltage developed across the output driver
circuit during the On state at maximum load current.

Operating Voltage —For inputs, the voltage range needed for the input to
be in the On state. For outputs, the allowable range of user—supplied voltage.

Output Device — A device, such as a pilot light or a motor starter coil, that
is energized by the programmable controller.

Points per Common — The number of input or output points connected to a
single return (common) or supply (vcc).

Protocol —The "language" or packaging of informationthat is transmitted

(110) Rack — An I/O addressing unit that corresponds to 8 input
image—table words and 8 output image—table words. A rack can contain a
maximum of 8 I/O groups for up to 128 discrete 110.

Remote 110 Network — A network where the communication between the
processor and the 1/0 is across a serial link.

Responder —A node on the DH—485 network that acts as a slave device. A
responder is not capable of initiating communications. It can only send
messages in response to a request from an initiator. The SLC 5/01 and 5/02
can also be responders.

RS—232 — An EtA standard that specifies electrical, mechanical, and
functional characteristics for serial binary communication circuits. A
single—ended serial communication interface.

0-3

across a network.
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RTB —Removable Terminal Block.

685 626

Signal Delay —For inputs, the response time required to transmit the circuit
status 1mm the field wiring to the digital logic. For outputs, the time
required to transmit the circuit status from digital logic to the output wiring.

Sinking — A term used to describe current flow between an 1/0 device and
SLC 1/0 circuit — typically, a sinking device or circuit provides a path to
ground, low, or negative side of power supply.

Sinking/Sourcing — Describes a current signal flow relationship between
field input and output devices in a control system and their power supply.
Sourcing I/O modules supply (or source) current to sinking field devices.
Sinking 1/0 modules receive (or sink) current from sourcing field devices.

Sourcing — A term used to describe current flow between an I/O device
and SLC I/O circuit — typically, a sourcing device or circuit provides a path
to the source, high, or positive side of power supply.

Surge Current Per Point —The maximum amplitude and duration (pulse)
of current allowed for a given period of time and temperature.

Surge Suppressor —A device used to absorb voltage transients created by
energizing an inductive load to reduce electrical noise or to protect the output
circuit. For example, an R—C network, MOV (metal oxide varistor) or diode.

Token — The logical right to initiate communications. In a multi—master
network a single token is passed between initiators to make sure two nodes
do not transmit at the same time.

UVPROM — An Ultra—Violet light erasable Programmable Read Only
Memory module used to backup, store, or transfer SLC 500 programs. The
SLC 5/01 and 5/02 can only read from a UVPROM. An external PROM
programmer is used to program (write to) the device.

Voltage Category —The nominal voltage used to describe the module.

Watts Per Point —The maximum heat dissipation that can occur in each
field wiring point when eneiized.

-J
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Index

SLC 500 Fixed Hardware Style

Installation and Operation Manual

mounting, 4—1

selecUng, 1—8
1746—2.35. publication number, 5—7

20 VO Fixed Controller
1746—BAS module, A—3. C—2 configurabon Options, 1—5
1746—140005, manual catalog number, A—3, 'dimensions,3—2

general specifications, 1—3

1 746—NMOOI • manual catalog number, A—3 high—speed counter setup, 4—5

1746—NMOO2, manual catalog number, A—3
Input Specilicadons, 1—6
installation, 2—1

1747—2.30, publication number, 1—1 memory module installation, 4—4

1747—AIC link coupler, A—4 Output Specifications, 1—7

1747—BA, lithium battery
selecting the 2—slot expansion chassis,

1-8
assembly, 9—1

Troubleshooting, 8—1
handling, 7—I

installing,
Wiring and Circuit Diagrams and Voltage

Range Locations, E—2
memory backup, 1—4
replacing, 74 2760—NDOO1, publication number, A—3

stong, 7—1 2760—RB module, A—3

transporting, 7—2 30 and 40 I/O Fixed Controller

1747—dO cable, A—4 Configurabon Options, 1—5

1747—Cl I cable, A—4 dimensions, 3—3

1747—RE module, A—3
general specifications, 1—3

as an RS—232 communication device, C—2
high—speed counter setup, 4—5

Input Specificahons, 1—6
1747—NUOO1, manual catalog number, A—3, installation, 2—1

C—2 memory module installation, 4—4

1770—4.1, publication number, 2—3 Output Specifications, 1—7

1770—6.5.18, manual catalog number, C—2
selecting the 2—slot expansion chassis,

1-8
1770—6.5.18, publication number, A—S Troubleshootng. 8—1

1770—KF3 module, A—3, 0—2 Wing and Circuit Diagrams and Voltage
Range Locations, E—2

1771—Remote ItO Network, B—i

1784—2.23, pubfication number, A—S
4K User Words EEPROM

definition, 0—2
1784—KR module, A—3 installing, 4—4 -

1785—1.21, publication number, A—3 ovelView, 1—11

1785—6.5.5, publication number, A—S 4K User Words UVPROM

1785—KM module, A—3
definition, 0—4

overview, 1—Il
1K User Words EEPROM

6001—6.5.5, publication number, A—3
definition, 0—2

installing, 4—4

overview, 1—11 A
replacement pail, 9—1

1K User Words UVPROM Adaptor Socket, 1—11

definition, 0—4 Advanced Programming Software,

installing, 4—4 1 747—PA2E

overview, 1—11 overview, 1—10

replacement part, 9--I using, 6—3

2—Slot Expansion Chassis Allen—Bradley, contacting for assistance,

dimensions, 3—4 P4,8—i

1—I
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Article 70801 the NFPA. 2—9 DH—485 network

desciipbon, , G—I

devices that use the, A—3
B example system configuration, A—5

grounding and terminating, A—IS
BASIC programming language, 0-2 , A-2
Belden #9842 installation, A—9

connecting to link coupler, A—il ilated link coupler A4
new wire(terminat connections, A—t2 protocol, A—i
old wire/terminal connections, A—i2 bk A—2
overview, A-9

DI4-485/RS—232 Interface Module user's

manual,0—2

C diode, ff44004, 1—16

discrete hO modules
cable routes, planning, A—6

features, 5—5
cables installing, 4—2

1747—CiO,A—4 replacing retainerclips, 7-6
1747—Oil, A4 selecting, 1—8
Belden #9842, A—9, A—il, A-i2 troubleshooting, 8—8,8—10

calculated watts wiring, 5-7
definition, G1 documents referenced in this manual
overview, D—i 1746—2.35, publication number, 5—7

circuit operation I 748—NDOOS. catalog number, A—3

input, 8—8 1 746—NMOOI, catalog number, A—3

output, 8-10 i746—NMOO2, catalog number, A-3

Common Power Source, 2—7 1747—2.30, publication number, 1—i

I 747—NUOO1, catalog number, A—3
communication interface, RS232, 0-

1770—4.1, publication number, 2—3

ConfigurationOptions, 1—5 1770—6.5.18, publication number, A—3

contact protection 1784—213, publication number, A—S

diodes, 1—16 1785—1.21, publication number, A—S

AC network, 1—16 1785—6.5.5, publication number, A—S

reducing high transient arcing, 1—16 2760—RB module, publication number,

surge suppressor, 1—16
A—3

varistor, 1—16 6001—6.5.5, publication number, A—3

contacting Men—Bradley for assistance,
DTAM

P4, 8-i dimensions, 3—5

monitoring with, 1—10
CPU fault, 8-5

DTE
CPU major error with low or no battery

controlled answer, 0—i
back—up, 8—7

pinout. 0—4
Cpu major fault, 8—6 DTR dialing, 0—2

D E

DOE Pinout, 0-
EEPROM memory module

DH—485, token rotation, A—2 definition, 0—2

DH—485 Communicabon Interface user's installing, 4—4

manual, 0—2 overview, 1—11

DH—485 interface converter, 1—10 replacement part, 9—I

Electronics Industries Msociation (El AL C—

Emergency—Stop Switches, 2—6
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enclosures 1747-t20D 12(24) VDC sinking inputs,
high—speed counter input & (8) triac
outputs, E—12

1747—L20E(12) 24 VOC sinking inputs,
high—speed counter input & (8)
transistpr sourcing outputs, E—1 5

1747—LQOF (12)24 VDC sinking inputs,

high—speed counter input & (8) relay
outputs, E—18

I 747420G (12) 24 VDC sinking inputs,
high—speed counter input & (8)
transistor sourcing outputs, E—21

1747-lift (12)24 VDC sourcing inputs,
high—speed counter input & (8)
transistor sinking outputs, E—24

1747—liON (12)24 VDC sourcing inputs,
high—speed counter input & (8)
transistor sinking outputs, E—27

1747420P (12)24 VAC inputs & (8) tñac
outputs, E—30

174742CR (12)240 VAC inputs & (8)

relay outputs, E—32

Hand—Held Terminal, programmingwith, 1—9
1747430A(18) 120 VAC inputs & (12)

relay outputs, E—34
1747—120B (18) 120 VAC inputs & (12)

biac outputs. E—36

17474300(18)24 VDC sinking inputs,
high—speed counter input & (12) relay
outputs. E—38

1747—LSOD (18) 24 VDC sinking inputs,

high—speed counter input & (12) tiiac
outputs, E-41

1747-t30L (18)24 VDC sourcing inputs,
high—speed counter input & (12)
transistor outputs, E—44

1 747—L3OP (18) 240 VDC inputs & (12)

tilac outputs, E—47

1747440A (24) 120 VAC inputs & (16)

relay outputs, E—49
17474408 (24)120 VAC inputs & (16)

tiac outputs, E—51

17474400 (24)24 VDC sinking inputs.
high—speed counter input & (16) relay
outputs, E—53

1 747—L4OE (24) 24 VDC sinking inputs.

high—speed counter input & (16)
transistor sourcing outputs, E—56

input circuit diagrams
1 747—L4OF (24) 24 VDC sinking inputs.

I 747—L2OA (12)120 VAC inputs & (8) high—speed counter input & (16) relay

relay outputs, E—5
outputs, E—59

I 747420B (12)120 VAC inputs & (8) tilac 1 747—L4OL (24) 24 VDC sourcing inputs.

E—7 high—speed counter input & (16)

1747—1200 (12)24 VDC sinking inputs,
transistor sinking outputs, E—62

high—speed counter input & (8) relay
1 747—L4OP (24) 240 VAC inputs (16) triac

outputs, E—9 outputs, E—65

1—3

grounding, 2—3

selecting, 1-9
spacing wfthin, 2—2

enors, 8—4

Excessive Une Voltage Wrialions, 1—13

Excessive Noise, 1—13

F

fuse replacement 7—5, 8—3,9—1

C

ground bus, 2—4

grounding guidelines, 2—3

H

heat dissipation
for control system, D—1

from enclosures, 2—2

worksheet for calculating, D—5

High-Speed Counter
configurable controllers, 1—5

input compatibility, 4—S
operation. 4—5

sinking input circuit diagram, 4—6

sourcing input circuit diagram, 4—7

1-40w to Use this Manuai, P—2

VU modules, wiling, 5—7

IBM AT connector pin assignment C—S

IBM compatible computer, programming
with, 1-9

IOCG—1 1.6. publication number, C—I

inadequate system power, 8—4
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Input Circuit Operation, 8-8 overview, D-1

input modules, troublesftootin9, 8-8 memory modules

Input Specifications, 1—6 1K User Words EEPROM, 1—it' 4—4, C
1K User Words UVFROM. 1—11,4-4, C

Input States on Power Down, 24
4lQJier Words EEPROM, 1—11,4—4, C

instaflation 4K User Words IJVPROM, 1-11, G—4
2—slot expansion chassis, 4i

minimum watts, D—1, 0—3
control system, 2—1

10 and speciality modules, 4—2 modem

lititm battery 74 auto answer, 0-i

memory module, 44 direct connect, 0—i

manual, 0—2
interface converter (1747—PlC), 1—10

modules
isolated link coupler

discrete, 1-8,4—2, 5—5, 5—7, 7—6,8—8,
definition, 0—2 8—10
installing, PH16 memory, I—1i,4—4,9-1, G—2, 0—4
overview,A—4 specialty, 1—8,4—2,5—5,7-6
powedng, A—14

mounting
isolaffori transformers, 1—12

2—slot expansion chassis, 3—4, 4—I
Data Table Access Module (DTAM), 3—

fixed hardware units, 3—1
L

link coupler (AIC), 3—5

LED5

BATtERY LOW, 1-3,8—3

CPU FAULT, 1-3,8--3 0
FORCED I/O, 1—3,84 onion state voltages
PC RUN, ' 8- 1 747—L20A (12)120 VAC inputs & (8)
POWER, 1—3,8—3 relay outputs, E—5

bnkcoupler 17474208 (12) 120 VAC inputs & (8)

definition, 0—2 outputs, E—7

installing, A—iG 1747—L2OC (12)24 VDC sinking inputs

overview, A—4 high—speed counter input & (8) re

powedng,A—14 outputs. E—9

1747—L2OD 12(24) VOC sinking input
lithium batterY

high—speed counter input & (B) In
assembly, 94 outputs, E—i 2
handling, 7—I 1 747420E (12) 24 yOU sinking inputs
installing, 7—4 high—speed counter input & (8)
memorybackup, 1—4 transistor sourcing outputs, E—15
replacing, 7—4 1747—L2OF (12)24 VOC sinking input'
stodng, 7—1 high—speed counter input & (8) re
transporting, 7—2 outputs, E—18

Loss of Power Source, 2—7 1747-4.200 (12) 24 VOC sinking input
high—speed counter input & (8)
transistor sourcing outputs, E—21

M 1747420L (12)24 VDC sourcing inpL
high—speed counter input & (8)

machine motion, prevenbng, 6—2 transistor sinking outputs. E—24

maintenance, prevenbve, 2—9
1747—L2ON (12) 24 yOU sourcing inpi

high—speed counter input & (8)
master control relay, 2—5 fraistor sinking outputs, E—27
mating connector for 32 point user—made 1 747420P (12)24 VAC inputs & (8)

cable, 9-I outputs, E-30

maximum watts 1 747—L20R (12)240 VAC inputs & (8)

definition. 0—2 relay outputs, E—32
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1747—130A (18) 120 VAC inputs & (12) 1747—L2ON (12)24 VDC sourcing inputs,
relay outputs, E—34 high—speed counter input & (8)

1747430B (18)120 VAC inputs & (12) transistor sinking outputs, E—28
that outputs, E—36 I 747—L20P (12)24 VAC inputs & (8) ttiac

1 747—tJ3OC (18) 24 VOC sinking inputs, '
outputs, E—30

high—speed counter input & (12) relay 1747—L201T(12) 240 VAC inputs & (8)
outputs, E—38 relay outputs, E—32

1747—t30D (18)24 VOC sinking inputs. 1747—t.SOA (18) 120 VAC inputs & (12)
high—speed counter input & (12) Mac relay outputs, E—34
outputs, E—41 1747—t.SOB (18) 120 VAC inputs & (12)

1747—L3OL (18) 24 VDC sourcing inputs, Mac outputs, E—36

high—speed counter input & (12) 1747—t.30C (18)24 VDC sinking inputs,
transistor outputs, E—44 high—speed counter input & (12) relay

1747—l..30P (18)240 VDC inputs & (12) outputs, E—39
Mac outputs, E—47 1747—hOD (18) 24 VDC sinking inputs,

I 747—L4OA (24) 120 VAC inputs & (16) high—speed counter Input & (12) Mac

relay outputs, E—49 outputs, E—42
I 747—L4OB (24)120 VAC inputs & (16) 1747-4.301 (18) 24 VDC sourcing inputs,

Mac outputs, E—51 high—speed counter input & (12)
1747440C (24) 24 VOC sinking inputs, transistor outputs, E—45

high—speed counter input & (16) relay 1 747—hOP (18)240 VOC inputs & (12)

outputs, E—53 Mac Outputs, E—47

1747—L4OE (24)24 VDC sinking inputs, 1747—140A(24) 120 VAC inputs & (16)

high—speed counter input & (16) relay outputs, E—49
transistor sourcing outputs, E—56 1747—t.408 (24) 120 VAC inputs & (16)

1747—L4OF (24)24 VDC sinking inputs, Mac outputs, E—51

high—speed counter input & (16) relay 1 747440C (24) 24 VOC sinking inputs,
outputs, E—59 high—speed counter input & (16) relay

I 747440L (24) 24 VOC sourcing inputs, outputs, E—54

high—speed counter input & (16) 1 747—140E (24)24 VOC sinking inputs,
transistor sinking outputs, E—62 high—speed counter input & (16)

1 747440P (24) 240 VAC inputs (16) Mac transistor sourcing outputs, E—57
outputs, E—65 1 747—L.40F (24) 24 VDC sinking inputs,

operating voltage ranges high—speed counter input & (16) relay
outputs, E—601 747—t.20A (12)120 VAC inputs & (8)

17474401 (24)24 VDC souming inputs,relay outputs, E—5
high—speed counter input & (16)1 747420B (12) 120 VAC inputs & (8) tnac
transistor sinking outputs, E—63

outputs, E—7
1747440P (24) 240 VAC inputs (16) triac

1747—UOC (12) 24 VDC sinking inputs,

high—speed counter input & (8) relay
outPuts, E—65

outputs, E—1O operator interface

1747—L2OD 12(24) VDC sinking inputs, DTAM, 1—10

high—speed counter input & (8) Mac HIlT, 1—9

outputs. E-13 IBM compatible computer, 1—9
1 747-t20E (12) 24 VDC sinking inputs,

output circuit diagrams
high—speed counter input & (8) 1 747-&20A (12)120 VAC inputs & (8)
transistorsourcing outputs, E—16

relay outputs, E—5
1747—L2OF (12)24 VDC sinking inputs, 1747-t20B (12) 120 VAC inputs & (8) triac

high—speed counter input & (8) relay
outputs, E—7

outputs, E—19
1747420C (12)24 VDC sinking inputs,I 747—L203 (12) 24 VDC sinking inputs,

high—speed counter input & (8) relay
high—speed counter input & (8) outputs, E—10
transistor sourcing outputs, E—22

1747—L2OD 12 (24) VDC sinking inputs,
1747—L2OL (12)24 VOC sourcing inputs, high—speed counter input & (8) triac

high—speed counter input & (8) outputs, E—13
transistor sinking outputs, E—25

I—S
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1747420E (12)24 VDC sinking inputs, p
high—speed counter input & (8)
transistor sourcing outputs, E—1 6 parts, replacemenL 9—I

1 747—120F (12)24 VDC sinking inputs, personal computer requirements, i—S
high—speed counter input & (8) relay

E—19 planning consideraflons

1747—t.20G (12)24 VDC sinking
hardwace, A—6

high—speed counter input & (8)
overview, A—6

transistor sourcing outputs, E—22 software, A—7

1747-t2OL (12)24 VDC sourcing inputs, Power ConsideraUons

high—speed counter input & (8) Common Power Source, 2—7
transistor sinking outputs, E—25 Input States on Power Down, 2—1

1747—lION (12)24 VDC sourcing inputs, line condiUons, other types of, 2—7
high—speed counter input & (8) Loss of Power Source, 2—7
transistor sinking outputs, E—28

1747-t2OP (12) 24 VAC inputs & (8) triac power source, loss of, 2—7

outputs, E—30 power, removing, 8—2

1741—L2OR (12) 240 VAC inputs & (6)
Prepanng Your Wiring Layout 5—4

relay outputs, E—32
1741—L3OA (18) 120 VAC inputs & (12) preventing machine motion, 6—2

relay outputs, E—34 Preventive Maintenance, 2—9

1 741—L3OB (18) 120 VAC inputs & (12) processor not in run mode, 8—4
Mac outputs, E—36

1 747—t30C (18)24 VDC sinking inputs, Program Aiteralion, 8—3

high—speed counter input & (12) relay programming the controller
outputs, E—39 APS, 1—S

1747—L30D (18)24 VOC sinking inputs, 1-11-iT, 1—S

high—speed counter input & (12) triac
pulses, transient, 1—17

outputs, E—42

1 747—L3OL (18)24 VDC sourcing inputs,

high—speed counter input & (12) R
transistor outputs, E-45

1741—130P (IS) 240 VDC inputs & (12) RC network, 1—16
lilac outputs, E—47

Related Publications, P—3
1747—UOA (24) 120 VAt) inputs & (16)

relay outputs, E—49 Relay Contact Ratings, 1—8

17474408 (24) 120 VAC inputs & (16) remote I/O network
lilac outputs, E-51 definiion, G—3

17474400 (24)24 VDC sinking inputs, overview, 8—1
high—speed counter input & (16) relay removable terminal blocks
outputs, E—54

1747440E (24)24 VDC sinking inputs,
installing, 5-9

high—speed counter input & (16)
o'ew, 5-

transistor sourcing outputs, E—57 removing, 5—8

I 747440F (24)24 VDC sinking inputs, using, 5—8

high—speed counter input & (16) relay Removing Power, 8—2
outputs, E—60 , Replacement Pads, 9—I

1 747440L (24) 24 VOC sourcing inputs,

high—speed counter input & (16) replacement terminal covers for 4,8, &

transistor sinking outputs, E—63 I/O modules, 9—1

1747—L40P (24) 240 VAC inputs (16) Mac retainer clips
outputs, E45 replacement part. 9—1

Output Circuit Operation, 8—10 replacing, 7—6

output contact protection, selecting, 1—16 RS—232 Communical]Ofl Interface
dnfinitinrl (Z '

Index
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SLC 500 supportive devices, C—2

wiring connectors, C—S

RS—232 connector pin assignments
1746—BAS, C—8

1747—KE, 0—7

1770-KF3, C—S

17714GM, C-b
1775-KA C-Il
2760—RB, C—9

5130—RM, C—13

IBM AT,C-6
PLC—5, C—12

RS—232 supportive devices

I 746—BAS module, C—2

1747—KE module, C—2

1770—KF3 module, C—2

S

Wiring Safety Circuits, 2—S

SCADA applications, C—I

SLC 500 Family of Sma Programmable

Controflers, system oveiview, 1—1

Spacing Your Components, 2—2

Special Considerations

Excessive Une Voftage Variations, 1—13
,Excessive Noise, 1—13

Selecting Contact Protection, 1—16

Selecting Surge Suppressors 1—14
Transistor Output Transient Pulses, 1—17

specialty I/O modules

features, 5—5

installing, 4—2

replacing retainer clips, 7—C

selecting, 1—8

specifications
I 747—AIC link coupler electrical—optical

isolation, 1—3

24 VDC user power output tolerance, 1—3

ambient temperature rating, 1—3

Safety Considerations bit execution, 1—3

Disconnecting Main Power, 2—8 certification, 1—3

Distn'buting Power, 2—C humidity, 1—3

High Voltages, 2—8 I/O electrical—optical isolation, 1—3

Testing the Master Control Relay Circuit, LED indicators, 1—3

2—8 maximum power requirement, 1—3

memory backup options, 1—3
noise immunity, 1—3

power supply fuse protection, 1—3

power supply inrush rating, 1—3

power supply operating voltage, 1—3

program memory, 1-3
program scan hold—up time after loss of

power, 1—3

scan time, 1-3
shock (operating), 1—3

vibration, 1—3

wire size, 1—3

specifications for inputs, 1—6

specifications for outputs, 1—7

surge suppressor
definition, G—4

selecting, 1—14

system does not operate per ladder logic,
6-6

system does not operate per programmed
forces, 8—7

system inoperable, no malor CPU faults
detected, 8—5

1—7

selecting
2—slot expansion chassis, 1—8

contact protection, 1—16

discrete I/O modules, 1—8

enclosures, 1—9

fixed controller, 1—1

isolation transformers, 1—12

operator interfaces, 1—9
speciality I/O modules, 1-8

surge suppressors, 1—14

sinking and sourcing
contact output circuits, 5—2

definition, G—4

overview, 5—1

Sinking Device with Sourcing Input
Module Circuit, 5—3

Sinking Device with Sourcing Output
Module Circuit, 5-3

Solid—State DC I/O Circuits, 5—2

Sourcing Device with Sinking Input
Module Circuit, 5-2

Sourcing Device with Sinking Output
Module Circuit, 5—3

SLC 500 BASIC Module Design and
Integration Manual, C—2
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processor, 6—3 1747—1.2014 (12)24 VDC sourcing inputs,
program, s—s high-speed counter input & (8)

transistor sinking outputs, E—26Transistor Output Transient Pulses, 1—17
1 747-t2OP (12)24 VAC inputs & (8) triac

Troubleshooting outputs, E—29
Calring Men—Bradley for Assistance, 8—1 1 747—UOR (12)240 VAC inputs & (8)
control system, 8—2 relay outputs, E—3 1
fixed controller, 8—3 1 747—t.30A (18) 120 VAC inputs & (12)
input modules, 8—S relay outputs, E—33
output modules, 8—10 1747—130B (18) 120 VAC inputs & (12)

tiiac outputs, E—35

17474.30C (18)24 VDC sinking inputs,
U high—speed counter input & (12) rel

outputs, E—37
UVPROM memoiy module

1747—L3OD (18)24 VDC sinking inputs,
definition, G—4

high—speed counter input & (12) hia
installing, 4—4 outputs. E—40
overview, 1—11 1747—L3OL (18) 24 VDC sourcing inputs
replacement part, 9—1 high—speed counter input & (12)

transistor outputs, E—43

1747—L3OP (18) 240 VDC inputs & (12)
V triac outputs, E—46

1 747—L4OA (24) 120 VAC inputs & (16)
varistor, 1—16

relay outputs, E—48
1 747—L4OB (24) 120 VAC inputs & (16)

w triac outputs, E—50

I 747—L4OC (24) 24 VDC sinking inputs,

watts per point, D—1, G—4 high—speed counter input & (16) re
outputs, E—52Who Should Use this Manual, P1

1747—140E (24)24 VDC sinking inputs,
wirelterminal connections high—speed counter input & (16)

for new Belden #9842, A—I 2 tansistor sourcing outputs, E—55
for old SeMen #9842, A—I 2 1 747—L4OF (24)24 VDC sinking inputs,

winng diagrams high—speed counter input & (16) re
outputs, E—58I 747—L2OA (12) 120 VAC inputs & (8)

1747—L40L (24)24 VDC sourcing inputrelay outputs, E—4
high-speed counter input & (16)1747—120B (12) 120 VAC inputs & (8) tnac
transistor sinking outputs, E—61outputs, E—6

1747—140P (24) 240 VAC inputs (16) Ui
1747—1200 (12)24 VDC sinking inputs,

outputs. E—64high—speed counter input & (8) relay
sinking input circuit — high—speed countoutputs, E-8

1747—L2OD 12(24) VDC sinking inputs,
high—speed counter input & (8) triac sourcing input circuit — high—speed

counter, 4—7outputs, E—1 I

1747—L2OE (12) 24 VDC sinking inputs, wiring I/O devices

high—speed counter input & (8) bundfing, 5—6
transistor sourcing outputs, E—14 identifying terminals, 5—6

1747—l.IOF (12)24 VOC sinking inputs, labeling, 5—6
high—speed counter input & (8) relay recommendations for, 5—6
outputs, E17 wire gauge, 5—6

1747-t20G (12)24 VOC sinking inputs,
high—speed counter input & (8) wiring layout preparation, 5—4

transistor sourcing outputs, E—20 Wring Your VO Modules. 5—7

1747-t20L (12)24 VDC sourcing inputs,
high—speed counter input & (8)
transistor sinking outputs, E—23
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About This Publication

wtltmaiualls This Product Manual is divided into 12 sections numbered I through 12.
janlzecf These sections contain all the infonnation you need to configure, operate,

monitor, and troubleshoot your controller.
To find information quickly, use the comprehensive Table of Contents in
the front of the manual and the Index located in the back of the manual.

nanty The device described herein has been manufactured and tested for correct
operation and is warranted as follows:

The UDC3000 Universal Digital Controller carries a two year warranty.
This warranty includes immediate technical assistance via a toll flee
telephone number and complete replacement of the controller, if
necessary.

hnlcal Assistance If you encounter a problem with your UDC3000 controller, review all the
configuration data under the Set-up groups to verify that your selections are
consistent with your application; i.e. Inputs, Outputs, Alarms, Limits, etc.
If the problem persists after checking the above, you can get technical
assistance by dialing

1-800-423-9883
An engineer will discuss your problem with you. Please have your
complete model number, serial number, and Software version available.
The model and serial numbers can be found on the chassis nameplate. The
software version can be viewed under Setup Group "Status." See Table
9-2.

If it is determined that a hardware problem exists, a replacement controller
or part will be shipped with instructions for returning the defective unit.
Do not return your controller without authorization from Honeywell's
Technical Assistance Center or until the replacement has been received.
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Acronyms

3PSTEP . .3 Position Step Control
Distributed Manufacturing Control System

au electromagnetic interference
HID high Intensity discharge
MOVs Metal Oxide Varistors
NC normally closed
NO normally open
PID Proportional, Integral, and Derivative
RC resistance-capacitance
RH radio frequency interference
RI-I Relative Humidity
RID Resistance Thermometer Device
SORs Silicon controlled rectifiers

yoc Universal Digital Controller

Parameters

21N Input 2
2SP Local Setpoint 2
Al SI EV SP Programming Event Alarm State for Alarm 1, Setpoint I
A1S1 VAL Alarm 1, Setpoint I
A1S1TYPE Alarm 1, Setpoint 1 Type
A1S2 EV SP Programming Event Alarm State for Alarm 1, Setpoint 2
A1S2 HL Alarm 1, Setpoint 2 State
A1S2 VAL Alarm I, Setpoint 2
AIS2TYPE Alarm 1, Setpoint 2 Type
A2SI EV SP Programming Event Alarm State for Alarm 2, Setpoint I
ft.2Sl HL Alarm 2, Setpoint 1 State
A2SI VAL Alarm 2, Setpoint I
A2S1TYPE Alarm 2, Setpolnt 1
A2S2 EV SP Programming Event Alarm State for Alarm 2, Setpoint 2
A2S2 HL Alarm 2, Setpoint 2 State
A2S2 VAL Alarm 2, Setpoint 2
A2S2TYPE Alarm 2, Setpoint 2 Type
ACTION Control Output Direction
ADAPTIVE Adaptive Tune
AL HYST Alarm Hysteresis
AT ERROR Adaptive Tune Error codes
AUTO Lower display automatically displays setpoint value in engineering units
AUTO MAN Manual/Auto Key Lockout
AUX OUT Auxiliary Output Representation
BAUD Baud R4te
BIAS lNl Input 1 Bias
CAL MTR suggests that the controller be calibrated
CAL TEST Calibration test failure
Com ADDR Communications Station Address
ComSTATE Communications Option State
CONF ERR configuration error
CONFTEST Configuration test failure
CONT ALG Control Algorithm
CSP Computer Setpoint Override
CYC SEC Cycle lime
CYC2 SEC ... . Cycle lime 2 (Cool)
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Parameters, continued
.1

DEADBAND Output Relay Deadband
0EV Deviation
DIG I COM Digital Input I Combinations
DIG 2 0CM Digital input 2 Combinations
DIG IN I Digital Input 1 selections
DIG IN 2 Digital Input 2 selections
DROPOFF Controller Dropofl Value
DUPLEX Duplex Operation
E E FAIL Unable to write to non-volatile memory
EMSSIV Emissivity
END SEG End Segment Number
EU/HR DN Rate Down Value
EU/HR UP Rate Up Value
FACT CRC Factory Calibration Cyclic Redundancy test
FAILSAFE Controller in Failsafe
FAILSAFE Failsafe Output Value
FILTER I Input 1 Filter
FILTER2 Input 2 Filter
FINAL SR Single Selpoint Final Selpoint
GAIN Gain
GAIN2 Gain 2
NI HI Input 1 High Range Value
IN1 LO Input 1 Low Range Value
IN1 TYPE Input 1 Actuation Type
IN2HI Input 2 High Range Value
IN2LO Input 2 Low Range Value
INPI RNG Input I Out of Range
INPI FAIL Two consecutive failures of Input 1 integration
INP2 RNG Input 2 Out of Range
INP2FAIL Two consecutive failures of Input 2 integration
KPG Process Gain
LOCKOUT Configuration Lockout
LOOPBACI< Local Loop Back
MAN Lower display automatically indicates output in %.
MAN RSET Manual Reset
MIN0rRPM Reset Units
OUT ALG Output Algorithm
OUT HYST Output Relay Hysteresis
OUT Output Value
OUT RATE Output Change Rate
OUTHILIM High Output Limit
OUT Low Output Limit
PARITY Parity
PB0rGAIN Proportional Band or Gain Units
PCT/MIN Output Rate
PCT/MIN Output Rate
PIDSETS Tuning Parameter Sets
PIDSETX Tuning Parameter Set
P05 Motor Position
PROG END Program Termination State
PROP BD s Proportional Band
PROP BD2 Proportional Band 2
PV LIMIT 'v Out ot Range
PWR FREO Power Line Frequency
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Parameters, continued

RAM TEST RAM test failed
RAMPUNIT Engineering units for ramp segments
RAMPXXOM Minutes remaining in Setpoinl Ramp
RATE MIN Rate In Minutes
RATE2MIN Rate 2 in Minutes
RECYCLES Number of Program Recycles
RLY TYPE Output Relay Type
RSET MIN Reset in minuteslrepeat
RSET RPM Reset in repeats/minute
RSET2MIN Reset 2 in minutes/repeat
RSET2RPM Reset 2 in repeats/minute
RSP Remote Setpoint
RSP SRC Remote Setpolnt Source
RUN HOLD Run/Hold key
RV LIMIT Remote Variable Out of Range
SECURITY Security Code
SEC I rate Segment #1 Ramp Rate
SEG1 ramp Segment #1 Ramp lime
SHED s' Shed Setpoint Recall
SHEDMODE Shed Controller Mode and Output Level
SHEDTIME Shed Time
SOAK DEV Guaranteed Soak Deviation Value
SP CHANG Setpoint Change
si' HILIM Setpoint High Limit

Local Setpoint 1
SR LOLIM Setpoint Low Limit
SR PROC Setpoint Programming
SP PROC Setpoint Ramp/Soak Programming
SP RAMP Setpoint Ramp selection
SP RAMP Single Setpoint Ramp
SP RATE Setpoint Rate
SP SEL Setpoint Select
SR SOURC Local Setpoint Source
SP TRACK Local Setpoint Tracking
SPn Setpoint Now
STATE Program state at program end
STRT SEC Start Segment Number
SW FAIL Auto Cal never performed.
SW FAIL Position Proportional slidewire input failure
SW VALUE Automatic Switchover Value
TIME MIN Single Setpoint Ramp lime
UNITS Communk*tion Units
XMI1TER Transmitter Characterization
XMITTER2 Transmitter Characterization Input 2
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Section 1 — Overview

Introduction

Function The UDC3000Universal Digital Controller is a microprocessor-based stand
alone controller. It combines the highest degree of functionality and
operating simplicity offered in a 1/4 DIN size controller.
With a typical accuracy of of span, the UDC3000 is an ideal
controller for regulating temperature and other process variables in
numerous heating and cooling applications, in metal working, food, and
pharmaceuticals, and testing and environmental work.

Easy to mad displays The dedicated vacuum fluorescent displays with English prompts make the
operator interface easy to read, understand and operate.
Programmed sequences of displays assure quick and accurate entry of all
configurable parameters.

Easy to Operate Simple keystrokes let you select input and range configuration, set the
operating parameters that meet your process control needs now, and change
them later to meet new ones.
The tactile keyboard provides positive operator feedback. Self diagnostics,
fault tolerant design and keyboard security provide maximum assurance of
trouble-free operation.

Mount anywhere The UDC is environmentally hardened and can be mounted virtually
anywhere in plant or factory; on the wall, in a panel, or even on the process
machine. It withstands ambient temperatures up to 55°C and resists the
effects of vibration and mechanical shock.
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1.2 Operator Interface
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DIspbyS and Indicators

Figure 1-1 Operator interface Displays and Indicators

Figure 1-1 shows the operator interface and defines the displays and
indicators. The function of the keys is shown in Table 1-1.

Upper Display -Six Characters
• NounS Opeffition - but dglts dedcsied to dsplay the pvcess variable

Configuradon Mode - dsplays perwnotor vakio or selection

Lower Display -Eightdwaders
• NounS Operation - cisplays operating parameters and values
• Configtnation Mode - cisplays fiaction 'wps and parameters

Indator deMiton when it

ALM -AlanTi cond lions exist

RSP -Remote SI' or SP2 active

OUT- Contol Relay 1cr 2 on

Keys-SoeTable I-I

Dl - Digital Input

MANand Aoff—
Canmunicatons option active

Deviation Bargraph
• center bar indcates PVis
wiff*± 1%elseohit

• If PV is equal to or gmator than
10% cb.iation, the center bar

plus all ten deviation bars will light

Continued on nan page
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1.2 Operator Interface, Continued

Function ofkeys Table 1-1 shows each key on the operator interface and defines its function.

Table 1-1 Function of Keys

Key FUnCUOn

Places the con (roller in the Configuration Set Up group
SETUP select mode. Sequentially displays Set Up groups and

allows the [iiKicrioNj key to display individual functions
in each Set Up group.

• Used in conjunction with the jS El U vj key to select the
individual functions of a selected Configuration Set Up
group.

• Used during field calibration procedure.

LOWER
• Selects an operating parameter to be shown in the

n Iwer Isp ay.

SP = Local Setpoint I
2SP = Local Setpoint 2
ASP Remote Setpoint
2lN = lnput2
0EV Deviation
RAMPXXOM = Minutes remaining in Setpoint Ramp
PIDSErX = Tuning Parameter Set X=1 or 2
OUT = Output Value
CSP = Computer Setpoint Override
SPn = Setpoint Now (for setpoint rate)
P05 3 PosItion Step motor position when

slidewire is connected
* or estimated 3 Posftlon Step motor position when no
slidewire exists.

"Jj • Alternately selects:
AUTO Lower display automatically displays setpoint

value in engineering units.
MAN Lower display automatically indicates output in %.

fl
I SMP(T

L!_1

• Alternately selects Local Setpolnt 1 and Remote Setpoint
or between the two local setpoints.

• Alternate action switch initiates or holds the Set9oint Ramp
or Setpoint Program.

• Restores the original value or selection if you doinot want
to enter a change you are making to a parametert

• Increases the setpoint, output, or configuration values

I i
displayed.

• Decreases the setpoint, output, or configuration values

I_"' displayed

3
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2.1 Overview

Section 2 — Installation

Introduction Installation of the UDC 3000 Controller consists of mounting and wiring
the concmllcr acconling to the instructions given in this section.
Read the pie-installation information, check the model number interpxetation
and become familiar with your model selections, then proceed with
installation.

Pre-installation information
Operating Limits

Continued on next page
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What's fri this section? This section contains the following infonnation:
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2.1 Overview 5

See Page

6
6

2.2 Model Number Interpretation 7

8
8
8
9

2.3 Mounting
Physical Considerations
Overall Dimensions
Mounting Procedure

2.4 $rfl
Taking Electrical Noise Precautions
Permissible Wire Bundling
Identify Your Wiring Requirements
Wiring the Controller

10
i oiiii
11

2.5 Wiring Diagrams
Composite Wiring Diagram
AC Une Voltage
Input #1
lnput#2
Relay Output

Electromechanical
Solid State
Open Collector

Current Output
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AuxilIary Output
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Communications

RS4221485
DMCS

12
12
13
14
15
1 6
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17
18
1 9
20
21
22
23
23
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2.1 Overview, Continued

Pr&lnstatiatlon If the controller has notbeen removed from its shipping carton, inspect th
kifonnatbn carton for damage and remove the controller. Inspect the unit for any

obvious shipping damage and report any damage due to transit to the
carrier.
Make suit a bag containing mounting haniwait is included in the carton
with the conimiler.
Check that the model number shown on the inside of the case agrees with
what you have oidered.

We recommend that you review and adhere to the operating limits listed in
OPerating limits Table 2-1 when you install your controller.

Table 2-1 Operating Limits

Condition Spedfleations

Ambient Temperature 32 to 131°F (0 to 55°C)

Relative Humidity 5 to 90% RH at 40°C (104°F)

Vibration
Frequency 0 to 200Hz
Acceleration 0.2g

Mechanical Shock
Acceleration 5g
Duration 3Oms

Power 90 to 264 Vac 50/60 Hz

________________ (CSA models rated to 250V Maximum)

Power Consumption 18VA Maximum

6 UDC3000 Controller Product Manual l0/9
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2,2 Model Number Interpretation

Model number The model number inteapittadon is shown in Figure 2-1. Write the model
number into the spaces provided and compare it to the model number
interpretation. This information will also be useful when you wire your
controller.

1
T.S. I Tthlt 2 tabI. 3 T.bl. 4 5]EhlIIIIlL1Il1

PVlnput
1'T/C. RTD, mV, 1—5V
2T/C,RTD,mV,I_5V,

____________ 4-2OmA
ATU, niV, 1—5

4-2OmA,O--1 OV

7

Figure 2-1 Model Number Interpretation
KayNaN.,

I DjCj3 lolol

Output#f.
C - CurreM 4- 2OmA without Alarms
K - Current 4- 2OmA wkh Alarm I
E - Relay, Electromechanical — 5AMP with Alarm 1
A - Retay. Solid State AC - lAMP with Alarm 1
T-OpenCollectorOutput—2OmAwith 1 Alarm

Output #2 or Alarm #2
O - None
E — Relay, Electromechanical — 5AMP (SPDT)
A — Relay. Solid State AC — I AMP (SPST)
T- Open Collector Output - 2OmA

External Interface
O---None
1—-- R5422/485
2—— — Auxiliaiy Output
4-— DMcS

Options

OO00 None
B——— Blue Bezel
T——— Tan Bezel
—A—— Approval

Body-CS A FM,
UL

— F — — — Approvaf

Body—FM
——T—= Customerl.D.

Tag
C — OIN Cutout

Adapter

Softwar Options
-0- None
—A—- Adaptive Tune
— B — — Setpoint Program and Adaptive Tune

Optional Input
—0= None
—1 -4—2OmAor I—5V
—2 = Slidewire Input for Position

Proportional or 3 Position
Step with motor position
indication

Digital Inputs
--0- None
——3 Digital Inputs (2)

-J
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Physical considerations The controller can be mounted on either a vertical or tilted panel using the
mounting kit supplied. Adequate access space must be available at the bac
of the panel for installation and servicing activities.
The overall dimensions and panel cutout requirements for mounting the
controller arc shown in Figure 2-2.
The controller's mounting enclosure must be grounded according to CSA
standard C22.2 No. 0.4 or Factory Mutual Class No. 3820 paragraph
6.1.5.

Overall dimensions

Fiint 2-2 Dimensions

Figure 2-2 shows the overall dimensions for mounting the controller.

—
honeywell

AuF MNJPvl0

I I
I &WJLt

_________ _________I I__ÜIT0
SElECT

'Ri.'itjp II Irra—

Continued on next pa
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92 00
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optional
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2.3 Mounting, Continued

Mounting method Befom mounting the contmller, mfer to the nameplate on the inside of the
case and make a note of the model number. It will help later when selecting
the proper wiring configuration.
Figure 2-3 shows you the mounting method for the UDC3000 controller.
Figure 2-3 Mounting Method

Mounting procedure Refer to Figure 2-3 and follow the procedure below to mount the controller.

Action

Mark and cut out the controller hole in the panel according to the
dimension information in Figure 2-2.

Remove the screw cover and loosen the screw on the front of the
controller. Pull the chassis out of the case.

Orient the case properly and slide through the panel holØ tram the
front.

Remove the mounting kit from the shipping container, and jnstall the
kit as follows:

Install the screws into the threaded holes of the clips
Insert the prongs of the clips into the two holes in the top and
bottom of the case.
Tighten both screws to secure the case against the panel

• Carefully slide the chassis assembly into the case, press to close
and tighten fhe screw Replace The screw cover

4

9
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2.4 Wiring

Tsdngeledcal noise Electrical noise is composed of unabated electrical signals which produc(
PeCatlOnS undesirable effects in measurements and control circuits.

Digital equipment is especially sensitive to the effects of electrical noise.
Your controller has built-in cirtuits to reduce the effect of electrical noise
from various souw.es. If there is a need to further reduce these effects:

Separate External Wiring - separate connecting wires into bundles (se4
Table 2-2) and mute the individual bundles through separate conduits
metal ways.

Use Suppression Devices - foradditional noise protection, you may v
to add suppression devices at the external source. Appropriate
suppression devices are commercially available.

_________I For additional noise information, refer to Section 12.

Petmlsslblewire Table 2-2 shows which wire functions should be bundled together.
bundling

Table 2-2 Permissible Wiring Bundling

Bundle No. Wire Funciloris

1
• Line power wiring
• Earth ground wiring

• Control relay output wiring
• Une voltage alarm wiring

2 Analog signal wire, such as:

• Input signal wire (thermocouple, 4 to 20 mA, etc.)

• 4-2OmA output signal wiring
• Slidewire feedback circuit wiring

• Digital Input signals
• Communications

3 • Low voltage alarm relay output wiring

• Low voltage wiring to solid state type control circuc

Continued on next;
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2.4 Wiring, Continued

Identlfyyour wiring To determine the appmpriatediagrams for wiring your controller, refer to
mClUfrefllefltS the model number interpretation in this section. The model number of the

controller can be found on the inside of the case.

Wiring the ccntmller Using the information contained in the model number, select the appropriate
wiring diagrams 1mm the figures listed below and wire the controller
accordingly.

Wiring Requirements Figure

Composite Wiring Cagram 2-4

Line Power 90—264 We 2—S

input #1 Wiring 2—6

Input #2 Wiring 2—7

Relay Output
• Electromechanical Relay Output
• Solid State Relay Output
• Open Collector Output

2—8
2—9
2—10

Current Output 2—11

Position Proportional Output 2—12

Auxiliary Output wiring 2—13

Communications Wiring
• RS422
• DMCS

2—14
2—16

Digital Inputs Wiring 2—17

Cr it 'nIler Prrwh irt Manual
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compostte wiring Figure 2-4 is a composite wiring diagram of the UDC3000 contmller.,
lendlies the terminal designations and their functions. Refer to the

individual diagrams listed to wire the controller accouling to your
requirements.

Figure 2-4 Composite Wiring Diagram

1 2 UDC3000 GontiDiler Product Manual 10

Outputs and Alarms
Terminals

Relay Output
See Figures 2-8, 2-9,2-10

• Current Output
See Figure 2-11

• Position Proportional
Output

See Figure 2-12

For Control and Alarm Relay
Contact information, See

Tables 2-3 and 24.

Continued on nefl4
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2.5 Wiring Diagrams, Continued

Line voltage wiring Figute 2-5 shows the wiiing connections for the line voltage.

Figure 2-5 Line Voltage Wiring

(1) AC
Line

Voltage

(3) AC Line Voltage, 90— 264 Volts Ground separately and directly to earth. Ground
using 12 gauge stranded wire.

External Slow Blow fuses or circuit breakers must be rated at 1/2 Amp1 25OVac

Continued on next page
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2.5 Wiring Diagrams, Continued

685 652

Input #1 ConnectionS Figure 2-6 shows the wiring connections for Input #1.

1 4 UDC3000 Controller Product Manual

Continued on next p

10

Figure 2-6 Input #1 Connections

MVor Volts
except 0—10 VOltS

®The 250 U load resistor for 4—2OrnA or the Voltage divider for 0—10 Volts or the 50t Ohm
CIJ compensation resistor are supplied with the controller when the input is specifi4d.
These items must be installed when you wire the controller before startup

When instafling the cold junction (Part number 30754499-006) for a TIC input, remove
the screw from terminal 25 and install the threaded end of the assembly into its place
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Wiring Diagrams, Continued

Input #2 connectIons Figwc 2-7 shows the wiring connections for Input #2.

-— - I — 1f —

2.5

Figuic 2-7 Input #2 Connections

ATTENTiON:

Input #2 not available with
Position ProportionalOutput

4-20 mA
or

1—5 Volts

only

ii$Q
12

JI

13J1

14$f]
15$Li,
16Q

1

2

3

4

5

6

7

8

9

O 4—20 mA requires a 250 fl resistor which is supplied with the controller.
It must be installed when wiring the controller before startup.

Continued on next page
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neay output
UDC 3000.There ate three types of relay outputs available on the

• Electromechanical Relay Output —Figure 2-8
• Solid State Relay Output— Figure 2-9
• Open Collector Output —Figure 2-10
The Alarm wiring connections are the same for all three outputs.
ForControl and Alanh? Relay Contactinformation, see Tables 2-3 and 2-4.

Figure 2-8 shows the Output and Alarm wiring connections for models wit
Electromechanical Relay Output

Figure 2-8 Electromechanical Relay Output

Time Proportional Simplex, Current/Time Duplex, Time!Current Duplex

(}) PJarn, #2 not avadable wth Time Proportional Duplex or Three Position Step Conhol or Position ProporonSl Contol

0 Eloctomethanicat relays are rated at Sknps@ 1 2OVac or 25 Amps at 240Vac
Customer should size fuses artngly

Continued oil nextpage
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Rclay#l

Alarm
Relay#2

Al arm

Rolay#1

0—Power

7or9

Snubber assembly Is supplied by Honeywell
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Wiring Diagrams, Continued

Relay output
(continued)

Figuxe 2-9 shows the Output and Alarm wiring connections for models with
Solid State Relay Output.
Fbr Controland Alami Relay Contact information, see Tables 2-3 and 2-4.

Figwt 2-9 Solid State Relay Output

Time Proportional Simplex, Currentllime

D1L1

(23•24
)J25
fl(27

Relay#2

Alarm
Relay#1

IVCF' I •'il''I' I'I II , 7 II -i I!

2.5

Duplex, lime/Current

RelayS I

Duplex

Maim
Relay#2

Supply
0— Power

Alarm

Flelay#I

Time Proportional Duplex

7or9

RelayS 1

AC Load
Supply

0— Power

0

AC Load
Supply

0— Power

If the load ajnont is less thai the minunum rated value of 2OmA, there may be a residual vothge aaoss both onth S
die bad even if the relay is turned off. Use a dummy resister as shown te wunterad this The btaJ current fivough the
msisbx and the load current must exceed 2OmA

Alarm #2 not available with line Propoaonal Duplex Three Position step conuol or Position Proportional nWoi

solid Ste relays are rated at 05 Amps Customer should size fuses ardIn9ly.

Continued on next page



25 Wiring Diagrams, Continued

BEST AVAILABLE

copy
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1'

7

Relay Output
(continued)

Figure 2-10

Figure 2-10 shows the Output and Alarm wiring Connections for model:
with Open Collector Output
For Control and Alarm Relay Contact information, see Tables 2-3 and 2-4.

Open Collector Output

c2

Maim
'fleIayUZ

'Mann

I— — — —

Solid

'kant
Rolay#1

18 U003000 Gonlroller Product Manual

Customer Supplied
Elecfromochanloal

lime Proportional Simple; Current/Time Duple; Time/Current Duplex

1

+

Customer Supplied
Solid State

•'Alasm
• Rolay#2

4AJami

Relay#l

I—

To tnmnaI
70(9

Time Proportional Duplex
Customer Supplied

Electmm

I
tc2Ojc1#1 —

4

yen0

Mann
RSMI

I

=0

70(9

Qj WARNING 30fl Ctlbct ouq)uts ale inmaRy powered
Connectng an oxrnaf supply wil damage the rMnlroler.

Mann N2 not syabble with Time proporbona, DLçIOX or nyse Position Stsp Canto! or Position Pcopoc-tonai nbot

Continued on next page
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2.5 WirIng Diagrams, Continued

current —
connections

Figure 2-11 shows the Output and Alarm wiring connections for models
with Current Output
For Control and Alarm Relay Contact in!om'zat ion, see Tables 2-3 and 2-4.

Current Output, Current [lime Duplex, and Time/Current Duplex

U0C3000 Controller Product Manual
19

Figure 2-11

Continued on nex page
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2.5 Wiring Diagrams, Continued

Posftlonp1oportlorwl Figure 2-12 shows the Output and Alarm wiring connections for models
OUtPUt with Position Proportional Output

For Control and Alami Relay Contact information, see Tables 2-3 and 2-4.

Calibration Position Pmportional Output or Three Position Step models must have the
output calibrated alter installation (see Section 8—Position Proportional
Output Calibration) to ensure that the displayed output (slidewire position)
agrees 'with the actual final contml element position.

Three Position Step models only require that the motor time be entered. Full
calibration is not required.

Figure 2-12 Position Proportional Output or Three Position Step

0
Mow Pow
1Supçiy

Hot

Slidewire 100 to 1000(2
mechanically linked

to motor

0
Aelay#1

L2

22

23

24
Connect shield to ground

at one end only

Retay#2

0
Aiasm

Relayll

0
0
o
0

70(9
S(XJbber assemblies supç4ed by H0fle)4I for etecornec1iaiit relays 4
Aami #2 rot avaitable With line Propo.tnai Duplex, Posion Propor6onal output or liwee Position Step conhsol

Do rot run stdov&g cab4e ki fl seine ooqtduit as AC wor.
BecttaJ noise suppreccI may be requd, Refer b SecOcVI 12.

thwve Input not roqured for 3 Posibon Step confrel bet con be used for now rosibon Widucabon

20 UDCS000 Controller Product Manual 10193

Continued on next page



6S BB

Wiring Diagrams, Continued

AwNbry output
connections

Figure 2-13

Figure 2-13 shows the wiring connections for the Auxiliary Output option.

Auxiliary Output Connections

Continued on next page

10/93 UDC3000 Controller Product Manual 21

2.5

Ug$Ll
1J(L21
liJ@h2
bg(23
fl®T24
1I125
'D®26

I

I I

Connect shield to
ground at one end only



2.5 Wiring Diagrams, Continued
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DIgltaJ kçuts
connections

Figure 2-14 shows the wiring connections for the Digital Inputs option.

22 U003000 Controller Product Manual 10/93

Figure 2-14 Digital Inputs Connections

Cotuinuedon nextpage
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Wiring Diagrams, Continued

There art two types of Communications option available:
• RS422/485 - Figure 2-15 (also refer to Document #51-51-25.35)
• DMCS - Figure 2-16 (also refer to Document #82-50-10-23)

RS422/485 Communications Option Connections

CAUTION j Do

C[Je
taLl
LflL2
3J(22
TJ8t23L24
______ 26

_____ 27

U(e
DL1
L]jL2
Lfl22

JJ€&25
D26

120 Ohm Resistor

23

2.5

comrnunlcatlcxts option
conneWons

Figure 2-15

RS422/485
HALF DUPLEX

—l

Do in nm these
lines in the issue

conduit is AC power

not mix halt and full duplex wiring. on Last Leg

___ -l
RS422/485

FULL DUPLEX

120 Ohm Resistor
on Last Leg

Continued on next page
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communications option
connectk)ns
(continued)

Figuit 2-16 shows the wiring connections for the DMCS
Option. (also refer to Document # 82-50-10-23)

Communications

Figure 2-16 DMCS Communications Option Connections

DMCS

EII€hi

LI22
LN23
!IIJ24
LM25
L26
r0L27

120 Ohm
Resistor

lines in the nine
caiduit is AC power

Resistor

24 UDC3000 Controller Product Manual I O/
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2.6 Control and Alarm Relay Contact mt rmation

Control Relays Table 2-3 lists the Control Relay Contact information.
ATVEN11ON I Control relays operate in the standard control mode.

i.e. Energized when output state is on.

Table 2-4 lists the Alarm Relay Contact rnfoimation.

I ATTENTION I Alarm relays are designed to operate in a failsafe mode. i.e.
De-energized during alarm state. This results in alarm actuation when power
is OFF or when initially applied, until the unit completes self diagnostics. If
power is lost to the unit, the alarms will function.

Table 2-4 Alarm Relay Contact information

Unit
Power

Alum
Relay
Wiring

Variable NOT In Alarm
State

Variable In Alarm State

Relay
COT1taCt

Indicators Relay
ContaCt

Indicators

Off
ftC Open

Ott
Open

Closed
Off

N.C. Closed

On
N.O. Closed

Ott
Open

On
Closed

IN.C. Open

[--—,I—'innI—. ...\$—-'

Table 2-3

Unit Power

Control Relay Contact Information

Control Relay
Wiring

off

contml Relay
contact

NO.

N.C.

#1 O#2 Output
Indicator Status

Off
Open

Closed

n
ftC. Open

Closed
Ott
On

N.C. Closed
Open

Oft
On
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3.1 Overview

BEST AVAkABLE
copy

Section 3 — Configuration

Introduction Configuration is a dedicated operation where you use straightforw
keystroke sequences to select and establish (configure) pertinent contl
data best suited for your application.

3.1 Ovewlew

3.2 Configuration Prompts

3.3 HowtoGet5tarted 30

3.4 Configuration lips 31

3.5 Configuration Procedure

3 6 Tuning Parameters Setup Group

32

34

3 7 Selpoint Ramp/Program Setup Group 36

3.8 Adaptive Tune Setup Group 37

3.9 Algorithm Data Setup Group 38

3.10 input 1 Parameters Setup Group 39

3.11 input 2 Parameters Setup Group 41

3.12 Control Parameters Setup Group 42

3.13 Options Parameters Setup Group 44

3.14 Communications Parameters Setup Group 45

3.15 Alarms Parameters Setup Group 46

3.16 CallbGroup 48

3.17 Status Group 48

3.18 Configuration Record Sheet 49

To assist you in the configuration process, there axe prompts that appear in
the upper and lower displays. These prompts let you know what group of
configuration data (Set Up prompts) you are working with and also, the
specific parameters (Function prompts) associated with each group.
Figure 3-1 shows you an overview of the prompt hierarchy.
As you will see, the configuration data is divided into 10 main Set Up
groups plus prompts for calibration and prompts that show the status ofthe

continuous background tests that are being performed.

Continuedon ,c n page

wtiat's In this secdon? The table below lists the topics that axe covered in this section.

Topt See Page

27

28 & 29

Prompts
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3.2 Configuration Prompts /

Dtagran: p1tmN Figure 3-1 shows an overview of the UDC3000 Set Up prompts and theii
hlemtthy associated Function prompts. - Read from left to right.

Figure 3-1 Overview of UDC3000 Prompt Hierarchy

Set Up F Press (SET UP] key to axess the Set Up prompts

uncuonJ . Press (FUNCTION] key to access Function prompts within each Set Up group..

TUNING p
(PROP

RD RATE MIH F{FEti -] MAN RSET Fj#ROPBDZ RATE2MIN

}!RSI2MIN

or

SP RAM' SR RAMP_H_liME Mi]-1JINALsi'_H_SR RATE_J-J_EU/HR tiP_H
EU/HR DR J-lSROG'

ADAPTii] ADAPTi]-P CHANG H__KPG_J-j_AT ERROR

GORThMI LcoH INPUT2_H_OUT ALG H 4_20RN6]-j RLYTYPE

I [DECIMAL H UNITS1-! INITYPE H XMITTER H INIHI H__INILO__H_BIASINI_F

INPUT2 XMLTIER2 H 1N2Nl H IN2LO FkLTER2 I

CONTROL RID VALiiH '-'_H_ASP SAC__H__RATIO_1- BIAS -f SPTRACKfCii
I9T P4 DTH OUT HIUM j9UT LOLIfl DROPOFF HDEADBANDH OUT HYST

OPTIONS J AUX&f]-j 4mAVALH2OmAVAL_H_DIGIN1JjDIG1COM}]_DIQIN2 H2c0M1

Corn J CornSTATE H Corn ADOR ftSHEDTIME JfPARITY1-LDAUD H DUPLEXTh LOOPBACK}

ALARMS
J -1psi ViiilfAlS2 vAEf(*2si_VAL_H_A2S2 VAL (-fS1TYPE1-f Alszn'Pp]j A2S1TYPEI

A2S1 EV__H_A2S2HL hs2Ev I [.HYST 1

CA1Aj Used br Field Calibration (Rotor to the Calibration section for prompts)

STATUS

Only
ihi&1H FAILSAFETIRA.M TEST_H cOtIFTEii-1AL TE&i1lL FAC CRC

Conitnued on next

28 UDC3000 Controller Product Manual
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3.2 Configuration Prompts, continued

Press (A] or[ Vito change the value or selection of the Function pmapt.

YC SEC j{9YC2SEC ]-(SECURITY LOCKOUT AUTO SP SEL H RUN HOLD]

0 Refer to the operation section Icr SODOfrIt pwgramn*tg prompts.

o- [TER 1
1-JLsURNO(Tr

EMISSIY PWR FREf-{UNGUAGEI

HP0WERUPH_SPHILIM HSPLOUM 1-[ACTION J&TTRifjPCTMUP_bCOnThIUOdOn

—----1FA-SAFE_-i1MAN AUTO H AUTO OUT H PBor GM}[r RPMI

ISHEDMOOEFLSHED _H__wits

Continued on

frHT'ILM51Ht HAISIEY FIAIS2HJH A1S2EV jfAS1HL [ nextüne

29
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3.3 How To Get Started

Read the configuration Read "Configuration Tips" shown on the next page. These tips will help
tIPS you to easily and quickly accomplish the tasks at which you will be

working when you configum your controller.

Read configuration Read "Configuration Procedure". This procedum tells you how to access
procedure the Set Up groups, and the Function parameters within each of these gro

that art shown in the Prompt Hierarchy in Figure 3-1.

set Up groups The Set Up groups and Function parameters are listed in the order of theb
appearance. The list includes the name of the prompt, the range of setting
selections available, and the factoiy setting.

Parameter explanations If you need a detailed explanation of any prompt listed, refer to Section 4
or definitions Configuration Parameter Definitions.

This section lists the Set Up and Function prompts, the selections or rang'
of settings that you can make for each, plus a detailed explanation or
defmition of each parameter

Configuration record Located on the last page of this section is a "Configuration Record Sheet"
sheet When you make your configuration selections, record them on this sheet.

Then you will have a record of how the controller was configured.

30 UDC300Ø Controller Product Manual 10/



G85 B'7

3.4 Configuration Tips

tntmduction Listed below in Table 3-1 are a few tips that will help you enter the
configuration data morn quickly.
Table 3-1 Configuration Tips

Function 1k)

Use the j Functioni key to display the Individual
parameters under each group. The prompts are listed in
the order of their appearance In each group.

Scrolling To get to a Set Up group prompt more quickly, hold the
Set UpJ key In. To get to a Function prompt more

quickly, hold the I Functionikey in. The display will scroll

through the parameters.

ATTENTION I The prompting scrolls at a rate of Z'3

seconds when the Iset Upj or[Funcü&j key is held in.
Also, [A1 (YJ keys will move group prompts forward or
backward at a rate twice as fast.

ChangIng values
quickly

When Changing the value of a parameter, you can adjust
a more significant digit in the upper display by holding in
one key [A] or [WI , and pressing the other 1A1 or(V at
the same time.
The adjustment will move one digit to the left.
Press the key again and you will move one more digit to
the left.

Restoring to the
odglmi value

When you change the value or selection of a parameter
while in Set Up mode and decide not to enter it,
piess [unIHoldj once, the original value or selection will
be recalled.

To exit Set Up mode, press the [Lower Displayj key.
This returns the display to the same state it was in
immediately preceding entry into the Set Up mode.

Timing out from Set If you are in Set Up mode and do not press any keys for
Up mode one minute, the controller will time out and revert to the

mode and display that was being used prior to4entry into
Set Up mode.

kespressedandthepromptKKEVRROR
appears in the lower display, it will be for one of the
following reasons:

parameter not available _________
not in Set Up mode, press SET U j key first
key malfunction, do keyboard test (operation)
Individual key locked out

I r 31I - in r!-!I I-,rr1!I- r/i rt Manual

Displaying Gitups Use the [Set UpJ key to display the Set Upgroups. The
group titles are listed In this section in the order that they
appear in the controller.

Exiling SET OP
mode

Key Error
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3.5 Configuration Procedure

lMroductlOl1 Each of the Set Up groups and their functions are pre-configured at the
factory.
The factory settings are shown in the Set Up group tables that follow this
procedure.
If you want to change any of these selections or values, follow the
procedure in Table 3-2. This procedure tells you the keys to press to get to
any Set Up group and any associated Function parameter prompt.
1.1 you need a detailed explanation Many pmmpt, refer to Section4—

Configwuth,nPanvneterDefinitions.

Procedure Follow the procedure listed in Table 3-2 to access the Set Up groups and

Function_prompts.
ITTItNTI0N I The prompting scrolls at a rate of 2/3 seconds when the
Set Up or ftunctionl key is held in. Also, [A] [Y] keys will move group

prompts forward or backward at a rate twice as fast.

Table 3-2 Configuration Procedure

Step Operation Press Result

1 Select Set Up mode
SETUP

upper Display

Lets you know you are in the
configuration mode and a Set Up
group title is being displayed in the
lower display.

Lower Display

1UNNO I This is the first Set Up group title.

2 Select any Set Up group
$fl• UP

Successive presses of the [set Up I key will
sequentially display the other Set Up group titles
shown in the prompt hierarchy in figure 3-1.
You can also use the [AJ [Y1 keys to scan the Set
Up groups in both directions.
Stop at the Set Up group title which describes the
group of parameters you want to configure. Then
proceed to the next step.

3 Select a Function Upper Display
Parameter FUNC11OI I 1.0 I Shows you the current value or

___________ selection for the first function prompt
of the particular Set Up group that
you have selected.

Lower Display

L1N 1 Shows the first Function prompt
within that Set Up group.

Example displays show Set Up group 'Tuning,
_______ Function prompt tam" and the value selected.

Continuedon next page

32 UDC3000 Controller Product Manual 10/93



C85 681

3.5 Configuration Procedure, Continued

Pitcedure (continued)

Table 3-2 Configuration Procedure, continued

Step Operation Press Result

4 Select other Function
Parameters flOI1

Successive presses of the Function] Key will
sequentially display the other function prompts of
the Set Up group you have selected.

Stop at the function prompt that you want to
change, then proceed to the next step.

5 Change the value or
selection

or

,V

These keys will Increment or decrement the value
or selection that appears for the function prompt
you have selected.

See "Configuration Tips" for instructions to
increase or decrease value quickly.

Change the value or selection to meet your needs.

If the display flashes, you are trying to make an
unacceptable entry.

6 Enter the value or
selection PJNCTK*4

or

sET u

This key selects another function prompt.

This key selects another Set Up group.

The value or selection you have made will be
entered into memory after another key is pressed.

7 Exit Configuration
LOWER

DISPLAY

This exits configuration mode and returns the
cantrofler to the same state it was in immediately
preceding entry into the Set Up mode. It stores any
changes you have made.

10/93 UDC3000 Controller Product Manual 33
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3.6 Tuning Parameters Set Up Group

ktoductlon The Tuning Set Up group contains the Function parameters that will allow
your controller to respond correctly to changes in process variable or
setpoint.
You can start with predetermined values but you will have to watch your
process to determine how to modify them.
If you have the Adaptive Tune option, this will automatically select Gain,
Rate, and Reset values.

Set this group last Because this group contains functions that have to do with Security and
Lockout, it is best to configure this group last, after all the other
configuration data has been loaded.

Continuedon next page

34 UDC3000 Contmller Product Manual 10/93
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36 Tuning Parameters Set Up Group, continued

Function prompts Table 3-3 lists all the function prompts in the Tuning Set Up group. How
the "Algorithm" and "Contml' Set Up groups are configurtd determines
which prompts WIN appear.

Table 3-3 Tuning Group Function Prompts

Function
Nane Facto4y

Setting

rr ' UDC3000 Controller Product Manual 35

Fun mrnpt Selections or
Ran

z_oLttln9
PROP SD

or
GA*1

Proportional Band, or
Gain

0.1 to 9999%

0.1 to 9999

—
1.0

RATE MN Rate in Minutes 0.08 to 10.00 minutes o.oo

RSET MIN

RSET RPM

MAN RSET

Reset in minutes/repeat

Reset in repeats/minute

Manual Reset

0.00 to 50.00

0.00 to 50.00

—100 to 100% Output

1 .0

1.0

0.0

PROP 802
or

GAIN 2

Proportional
Band 2, or
Gain 2

0.1 to 9999%

0.1 to 9999

5.0

RATE2MIN Rate 2 in Minutes 0.08 to 10.00 minutes 0.00

RSET2MIN

RSET2RPM

Reset 2 in minutes/repeat

Reset 2 in repeats/minute

0.00 to 50.00

0.00 to 50.00

0.2

0.2

CYC StC Cycle Time (Heat)
Electromechanical Relays

ito 120 seconds 20.0

CYC2 SEC CycleTime2(Cool)
Electromechanical Relays

ito 120 seconds 20.0

CYC SX3 Cycle Time(Heat)
Solid State Relays

ito 120 (1/3 second increments)
1 .33 Sec. 120 = 40 Sec

20.0

CYC2SX3 Cycle Tume(Cool)
Solid State Relays

ito 120 (1/3 second Increments)
1 .33 Sec. 120 = 40 Sec

20.0

SECURITY Security Code I to 4095

LOCKOUT Configuration Lockout NONE
CALIB
.i-CONF
+VIEW
MAX

CALlS

AUTO MAN Manual/Auto key Lockout DISABLE
ENABLE

ENAB

SP SEL Setpoint
Select Key Lockout

DISABLE
ENABLE

ENAB

RUN HOLD Run/Hold key
Lockout

DISABLE
ENABLE

ENAB
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3,7 SP Ramp/Program Set Up Group

Singla Solpohi Ramp The Setpoint Ramp Set Up group contains the Function parameters that let
you to configure a single set point ramp to occur between the current local
sctpoint and a final setpoint over a dine interval (SF RAMP).

Seqok* rate The Setpoint Ramp Set Up group also contains the function parameters that
let you configure a specific rate of change for any Local Setpoint change
(SP RATE). It includes selections for Rate Up and Rate Down.

Satpofl Program Also included under this group are prompts for configuring a Setpoint
program (SP FROG). The prompts and instructions for Setpoint
programming are in the Operation section.

Function pitmpts Table 3-4 lists all the function prompts in the SF RAMP Set Up group.

Table 3-4 SP Ramp Group Function Prompts

Function PtonçtO'KW
Function

Mane
Selections or

Range of Setting— Factoiy
Setting

SP RAMP Single Setpoint Ramp
Selection

DISABLE
ENABLE

DISABL

TIME MN Single Setpoint Ramp
lime

0 to 255 minutes 3

FINAL SP Single Setpoint Final
Setpoint

Enter a value within the setpoint
mits

SP RATE Setpoint Rate DISABLE
ENABLE

DISABL

EU/HR UP Rate Up Value
(SP Rate Enabled)

0 to 9999
in Units per Hour

EU/HR OH Rate Down Value
(SP Rate Enabled)

0 to 9999
in Units per Hour

SP PROG Setpoint Programming DISABLE
ENABLE

DISABL

36 UOC3000 Controller Product Manual 10/93



ci

3.8 Adaptive Tune Set lip Group

Adaptive Tune Adaptive Tune continuously adjusts the P11)parameters in response to
setpoint changcs.You can select tuning on minimum setpoint changes of 5%
up to 15% span. Perform adaptive tuning after you have configured the
controller.
Adaptive Tune does not work with 3 Position Step Control algorithm.

FunctIon prompts Table 3-5 lists all the function prompts in the "ADAPTIVE" Set Up group.

Table 3-5 Adaptive Tune Group Function Prompts

Function Prompt° FunctIon
Kane

Selections or
Range of Setting0 Facto.y

Setting

ADAPTIVE * Adaptive Tune DISABLE
SPoNLY

Disabi

SP CHANG Setpoint Change 5 to 15% Input Span 10

KPG Process Gain 0.01 to 50.00
(Normally Read Only)

1.0

AT ERROR Adaptive Tune Error
codes

Read Only
NONE
OUTUM
ID FAIL
ABORT

* ADAPTIVE TUNE DOES NOT WORK wrrn3 POS11ON STEP CONTROLALGORITHM

trr UDC3000 Controller Product Manual
—
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685 686

introduction This data deals with various algorithms residing in the controller: Control
Algorithm and Output algorithms, enabling the Second Input or the Cuntnt
Duplex range, and selecting the type of relay.

Function pmmpts Table 3-6 lists all the fuiicfión prompts in the "ALGORITHM" Set Up
group.

Table 3-6 Algorithm Group Function Prompts

Function Prompt
LawwD.pIy

Function
Plane

Selections or
Range of Setting— Factoty

Setting

COWl ALG Control AJgorithm ON-OFF
PlO A
RIDS
PD+MR
3PSTEP

PID A

DisabiINPUT 2 Input 2 ENABLE
DISABLE

OUT ALG" Output Algorfthm TIME
CURRNT
POSITN
TIMED
CUR D
CUR 11
11 CUR

Depends on
model

4—2ORNG Current Duplex Range
(CUR D)

100PCT (FULL)
50 PCI (SPLIT)

5OPCT

RLY TYPE Output Relay Type MECHAN
SOL SI

MECHAN

* For Time Proportional only. Prompt appears only if LOCKOUT=NONE** Selections are model dependent. For example, cuntnt output models
cannot be configured for Time Proportioning Simplex Output.

38 UDC3000 Controller Product Manual 10/93
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3.10 Input 1 Parameters Set Up Group

Intmductlon This data deals with various parameters required to configure Input 1.

pjnctlon prompts Table 3-7 lists all the function prompts in the "INPUT 1" Set Upgmup.

Table 3-7 Input I Group Function Prompts

Function Prompt'° Function
Nwne

Selections or
Ranae of Setting

DEW

Eactoty
Setting

DECIMAL Decimal Point Location )000( None
)OOCX One
)000( Two

)000(

UNITS Temperature Units DEG F
DES C
NONE

NONE

lift TYPE Input 1 Actuation Type BTC ITCH
ETCH TTCL
ETCL WTCH
JTCH WTCL
JTcL IOOPI
KTCH 100L0
KTCL 500 PT
NNMTCH RADIAM
NNMTCL 4-2OmA
NICTC 0-lOmV
RTC 10-50m
SIC 1-SV 0-by

0-lOmV

XMITrER

,

Transrnitler
Characterization

-

BTC TTCH
ETCH T TC L
ETCL WitH
JTCH WTCL
JTCL 100 PT
KTCH 100LO
KTCL 500 PT
NNMTCH RADIAM
NNMTCL LINEAR
NICTC SOROOT
A TC
S TC

LINEAR

Ill HI Input 1 High Range Value
(Linear Inputs only

—999.9 to 999.
or
—999 to 9999
in engineering units

1000

liii LO Input 1 Low Range Value
(Linear Inputs only)

—999.9 to 999.
or
—999 to 9999
in engineering Units

0

Continued on next page
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3.10 Input 1 Parameters Set Up Group, Continued

Function prompts, Table 3-7 lists all the function prompts in the "INPUT 1" Set Up group.
continued

Table 3-7 Input I Group Function Prompts, continued

Function Prompt Function
Wane

Selections or
Range of Setting— Factoiy

Setting

BIAS IN1 Input 1 Bias —999.9 to 9999. o

FILTER 1 Input I FiRer 0 to 120 seconds 0

BURNOUT Burnout Protection NONE
UP
DOWN

NONE

EMISSIV Emissivity 0.01 to 1.00 0

PWR FREQ Power Line Frequency 60 Hz
50Hz

60 Hz

LANGUAGE Prompt Language ENGLIS
FRENCH
GERMAN
SPANIS
ITALAN

ENGLiS
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3.11 Input 2 Parameters Set Up Group

Introduction This data deals with various parameters required to configure Input 2.
This only appears when input 2 in the "Algorithm" Group is enabled.

Fixicflon prompts Table 3-8 lists all the function prompts in the INPUT 2 Set Up group.

Table 3-8 Input 2 Group Function Prompts

Function Prompt
las.rD

Function
Plane

Selections or
Rancje of Settingt-D-w

Fztonj
Setting

XMflTER2 Transmitter
Characterization

B TC T TC H
ETC H T TC L
ETCL WitH
JTCH WTCL
JTCL 100PT
KTCH 100LO
KTCL 500 PT
NNMTCH RADIAM
NNM TC L LINEAR
NICTC SQROOT
R TC
S TC

LINEAR

IN2H1 Input 2 High Range Value —999.9 to 999.
or
—999 to 9999
in engineering units
(Adjustable for linear inputs only)

1000

1112 LO Input 2 Low Range Value —999.9 to 999.
or
—999 to 9999
in engineering unils
(Adjustable for linear inputs only)

0

FILTER 2 Input 2 Filter 0 to 120 seconds
0 = No Filter

0
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3.12 Control Parameters S t Up Group

lntmductlon mis thm dJs with various parameters required to effectively control your
process.

Function prompts Table 3-9 lists all the function prompts in the "CONTROL" Set Up group.

Table 3-9 Control Group Function Prompts

Rinction Prompt
tof.rDhcw

Function
Nane

Selections or
Rangeof Settingt-D-

Factoiy
Setting

PlO SETS Tuning Parameter Sets I ONLY
ZKEYBD
2PV SW
2SP SW

I ONLY

SW VALUE Automatic Switchover
Value

Value in Engineering Units 0.00

SP SOURC Local Setpolnt Source I LOCAL
2 LOCAL

I
LOCAL

RSP SRC Remote Setpoint Source NONE
IN 2

NONE

RATIO Ratio —20.00 to 20.00 1 .0

BIAS Bias —9999 to 9999 in engineering
units

0

SR TRACK Local Setpoint Tracking NONE
Pv
RSP

NONE

POWER UP Power Up Recall MANUAL
A LSP
A RSP
AM SR
AM LSP

MANUAL

SR IlIUM Setpoint High LImit 0 to 100% of span Input in
engineering units with decimal
place.

1000

SR LOUM Setpolnt Low Umit 0 to 100% of span Input in
engineering units with decimal
place.

1000

ACTION Control Output Direction DIRECT
REVERSE

REVERSE

OUT RATE Output Change Rate ENABLE
DISABLE

DISARL
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3.12 Control Parameters Set Up Group, Continus

Function pmmpts, Table 3-9 lists all the function prompts in the "CONTROL" Set Up group.continued
Table 3-9 Control GroupFunction Prompts, continued

Function Prompt'° Function
Name

Selections or

Ranff Setting
Factay

-
Setting

PCT/M UP Output Rate
Up Value

0 to 9999% / minute o

PCT/M DN Output Rate
Down Value

0 to 9999% I minute a

OUThIUM High Output LImit —5.0 to 105.0% of output 100.0

OtflLOUM Low Output Limit —-5.0 to 105.0% of output 0

DROPOFF Controller Dropoff Value —5.0 to 105.0% of output 0.0

DEADGAND Output Relay Deadband Time Propwtional Duplex:
—5.0 to 25.0%

On-Off Duplex:
0.0 to 25.0%

Position Proportional or Three
Position Step:
0.5 to 5.0%

2.0

OUT HYST Output Relay Hysteresis 0.0 to 5.0% 0.5

FAILSAFE Failsafe Output Value Set within the range of the output
Umits.

0.0

MAN OUT Power-up Manual Mode
Output Preset Value

0.0 to 100.0% 0.0

AUTO OUT Power-up Automatic
Mode Output Preset
Value

0.0 to 100.0% 0.0

PSoGAIN Proportional Band or Gain
Units

PB PCT
GAIN

GAIN
.

MINOIIPM Reset Units RPM
MIN

MIII
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3.13 Options Set Up Group

Introduction This data deals with various options that are available with your controlleI.
If your controller does not have any of these options the prompts will not
appear.

FUnCtIOn prompts Table 3-10 lists all the function prompts in the "Options" Set Up group.

Table 3-10 Options Group Function Prompts

Function Prompt
taI.rD.pw

Function
Name

Selections or
Range of Settingtq Factoy

Setting

AUX OUT Auxiliary Output
Representation

DISARL
IN 1
1N2
Pv
DEV
OUTPUT
sP

Di$ABL

4mA VAL Auxiliary Output Low
Scaling Factor

Low scale value to represent 4
mA.

Value in % for output. All other in
Engineering units.

0

2OmA VAL Auxiliary Output High
Scaling Factor

High scale value to represent 20
mA.

Value in % for output. All other in
Engineering units.

0

DIG IN 1 Digital Input I selections NONE
To MAN
To LSP
To2SP
To DIR
To HOLD
ToPID2
PV2IN
To RUN
To BEGN
STOP I
MAN FS
To LOCK
To A OUT

NONE

0(61 COM Digital Input 1
Combinations

DISABL
+PID2
÷10 DIR
+TO SP2
+DISAT

DISABL

DIG IN2 Digital Input 2 selections Same as DIG IN I NONE

DIG 2 COM Digital Input 2
Combinations

Same as DIG1 COM DISABL
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3.14 Communications Group

Introduction This data deals with the Communications option that is available with your
controller. This option allows the controller to be connected to a host
computer via a RS422 or DMCS bus.

if your controller does not have this option the prompts will not appear.

Function prompts Table 3-11 lists all the function prompts in the "Corn" Set Up group.

Table 3-11 Corn Group Function Prompts

Function Prompt
Lo..D.pW

Function
Nane

Selections or
Range of Setting

Factonj
SenJng

ComSTATE Communications Option
State - DISABL

DMCS
RS422

DISABL

Cam ADDR Communications Station
Address

1 to 99 0

SHEDTIME Shed lime Ito 255 sample periods 0

PARITY

(RS422 Only)

Parity ODD
EVEN

00(3

BAUD

(RS422 Only)

Baud Rate 300 4800
600 9600
1200 19200
2400

300

DUPLEX

(RS422 Only)

Duplex Operation HALF
FULL

LOOPBACK Local Loop Back DISABL
ENABLE

DISABL

SHEDMODE

(DM05 Only)

Shed Controller Mode and
Output Level

LAST
TO MAN
FSAFE
To A UTO

LAST

SHED SI'

(DM05 Only)

Shed Setpoint Recall TO LSP
TOCSP

TO LSP

UNITS Communication Unlis PERCNT
ENG

PERCNT

UDCnnn r-•r Product Manul



3.15 Alarms Set Up Group

685 64-
This data deals with the Alarms function that is available with your
controller.
That art two alarms available. Each alarm has two setpoints.
You can configurt each of these two setpoints to alarm on one of nine
events and you can configure each setpoint to alarm High or Low.
You can also configure the two serpoints to alarm on the same event and to
alarm both high and low, if desired.

3-12 lists all the function prompts in the "Alarms" Set Up group.

Function Prompts ________________________ __________

Table continued on next page
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Functionprompts

TableS-12 Alarms

Table

Group

Function Prompt
ta*rDiSy

Function
Nane

SeleCtiOns or
Ranae of Settingt_0_

Factoy
Setting

Al Si VAL ftjan 1, Setpoint 1
Value

Value in Engineering Units 90

A192 VAL Alarm 1, Setpoint 2
Value

Value in Engineering Units 10

A2S1 VAL Alarm 2, Setpoint 1
Value

Value in Engineering Units 95

A2S2 VAL Alarm 2, Setpoint 2
Value

Value in Engineering Units 5

A1SITYPE Alarm 1, Setpolnt 1 Type NONE
IN I (Irpiti)
1N2 (tnput2)
1W (Process Vaiiabte)
0EV (Devtaton)
OUTPUT
SHED (Communications)
EVON(SP Programming)

EVOFF(SP Programming)

NONE

A1SZTYPE Alarm 1, Setpoint 2 Type Same as A1S1TYPE NONE

A2S1TYPE Alarm 2, Setpoint I
Type

Same as A1S1TYPE NONE

AZS2TVPE Alann 2, Setpoint 2 Type Same as A1S1TVPE NONE

A1S1 H L Alarm 1, Setpoint 1 State LO
I-I

HI

AIS1 EV SR Programming Event
Alarm State forAjarru 1.
Setpoint 1

BEGIN
END
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3.15 Alarms Set Up Group, Continued

Function pmmpts, Table 3-12 lists all the function prompts in the "Alarms" Set Up group.
continued

Table 3-12 Alarms Group Function Prompts, continued

riction PrOmPt Function Selections or FactotyL—rO.cW
RanOISOUIng Setting

A1S2 H L Alarm 1, Setpoint 2 State LO 10
HI

AIS2 EV SP Programming Event
AlwmStateforAlam,1,
Setpoint 2

BEGIN
END

A2S1 H L Alarm 2. Setpoint I State LO
HI

HI

A2S1 EV SP Programming Event
Alarm State for Alarm 2,
Setpoint 1

BEGIN
END

A2S2 H L Alarm 2, Selpoint 2 State LO
HI

LO

A2S2 EV SF' Programming Event
Alarm State for Alarm 2,
Setpoint 2

BEGIN
END

AL HYST Alarm Hysteresis 0.0 to 5.0 % of Output or Span as
appropriate

0.1

I 1flr '!' - I i? rrN,It i nuat
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3.16 Calib Group

Cafibraflonca The prompts used here art for field calibration puxposes.
Refer to Section 7—Calibration in this manual for complete information and
instructions.

3.17 Status Group

StatusTest Data The prompts used here arc read only.
They axe used to determine the reason for a controller failure.
Refer to Section 9— Troubleshooting in this manual for complete
information.
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3.18 Configuration Record Sheet

10/93 UDC3000 Controller Product Manual

Keep a record Enter the value or selection for each prompt on this sheet so you will have a
record of how your controller was configured.—

Function vaiue or Factoty
Pmmpt Prompt Selection Setting

Group Function Value or Factcxy
Prompt Prompt Selection Selling

TUNING PROP 60 1.0
or
GAIN 1.0
RATE MIN 0.00
RSETMIN 1.0
of
RSERPM 1.0
or
MANRSET 0.0
PROP 602 1.0
of
GAIN2 1.0
RATE2MIN 0.00
RSET2MIN 1.0
or
RSET2RPM 1.0
CYCSEC 20.0
CYC2SEC 20.0
SECURITY 0
LOCKOUT CALlS
AUTO MAN ENAB
SPSEL ENAB
RUN HOW ENAB

SP RAMP SR RAMP
TIME MIN
FINALSP
SR RATE
EUMRUP
EUiHRDN
SP PROG

DISABL
3
—

DISABL
—
—

DISABL

ADAPTIVE ADAPTIVE
SPCHANG
KPG

DiSABL
10
1.0

ALGORITHM CONT ALG
INPUT 2
OUTALG
4—2ORNG
RLV lYRE

,._______
RID A

DISABL
—

5OPCT
MECHNI

INPUT I DECIMAL
UNITS
IN1 TYPE
XMI1TER
INI HI
IN1LO
BIAS INI
FILTER I
BURNOUT
EMISSIV
PWRrn
LANGUAGE

XXXX
NONE

0—lOmV
LINEAR

1000
0
0
I

NONE
0

60HZ
ENGLIS

INPUT 2 XMITTER 2
IN2HI
IN2LO
FILTER 2

LINEAR
1000

0
1

CONTROL PID SETS
SW VALUE

I ONLY
0.00

SPSO(JRC 1 LOCAL
ASP SRC NONE
RATIO 1.0
BIAS 0
$P1BACK NONE
POWER UP MANUAL
SP HILIM 1000
SPLOLIM 0
ACTiON REVERSE
our RATE DISABL
PCT/MUP 0
PCTIMDN 0
OUT HILIM 100.0
OUT LOLIM 0
DROPOFF 0.0
DEADBAND 2.0
OUrI-IYST 0.5
FAILSAFE 0.0
MANOUT 0.0
AUTO OUT 0.0
PBorGAIN GAIN
MINOrRPM MIN

OPTIONS AUX OUT
4mAVAL
2OmAVAL
DIGINI
DIGIN2

DISABL
0
0

NONE
NONE

On ComSTATE
ComADDA
SHEOTIME
RARElY
BAUD
DUPLEX
LOOPBACK
SHEDMODE
SHEDSP
IJNrrs

DISABL
0
0

000
300
—

DISABL
LAST

TOLSP
PERCNT

A1SI VAL
A1S2VAL
A251 VAL
A2S2VAL
A1S1TYPE
AIS2TYPE
A2S1TYPE
A2S2TYPE
AIS1HL
A1SIEV
AIS2HL
AIS2EV
A2SIHL
A2SI EV
A2S2HL
A2S2EV
ALHYST

90
10
95
5

NONE
NONE
NONE
NONE

Hi
—
LO

Hi

LO

0.1



685 698

Thispage intentionally left blank

50
UDC3000 Controller Product Manual 10193



6S5

Section 4 — Configuration Prompt Definitions

Overview

lnt,oductlon

What's ki this section?

This section provides information for all the user configurable parameters
listed in the configuration section. If you aren't familiar with these
parameters, this section gives you the parameter prompt, the selection or
range of setting that you can make, and a definition of how each parameter
setting affects controller performance. It will also refer you to any other
prompts that might be affected by your selection.

The tab
listed in

Ic below lists the topics that arc covered in this section. They are
the order of their appearance in the controller.

Topic See Page

4.1 Overview 51

4.2 Tuning Parameters Set Up Group 52

4.3 Setpoint Ramp/Rate/Pro9ram Set Up Group 55

4.4 Adaptive Tune Set Up Group 56

4.5 Algorithm Data Set Up Group 58

4.6 Input 1 Set Up Group 62

4.7 Input 2 Set Up Group 65

4.8 Control Set Up Group 68

4.9 Options Set Up Group 73

4.10 CommunicationssetUpGroup 76

4.11 AlamisSetUpGrvup 78

4.12 CaUbration Data 81

4.13 StatusTestOata 81

—. 51
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4.2 Tuning Parameters Set Up Group

Introduction Tuning consists of establishing the appropriate values for the tuning
constants you are using so that your controller responds correctly to
changes in process variable and setpoint. You can start with pa-determined
values but you will have to watch the system to see how to modify them.
Adaptive Tune feature automatically selects Gain, Rate, and Reset.

Set this group last Because this group contains functions that have to do with security and
lockout; we recommend that you configure this group last; after all the other
configuration data has been loaded.

Tuning group prompts Table 4-1 lists all the function prompts in the Tuning setup group and their
definitions.

Table 4-1 Tuning Group Prompt Definitions

LosrDisplay Prompt Upper Display
Range of Setting

or Selection

Paraneter
Definition

PROP RD
or

GAIN

0.1 to 999.9%
or
0.1 to 9999

PROPORTIONAL BAND Is the percent of the range
of the measured variable for which a proportional
controller will produce a 100% change inks output.

I

GAIN Is the ratio of output change (%) over the
measured variable change (%) that caused ft.

100%
Gtp8%

where PB Is the proportional band (in %)

If the PB is 20%, then the Gain is 5. LikewIse, a 3%
change In the error sIgnal (SP-PV) will result in a 15%
change In the controllers output due to proportional
action. If the Gain is 2, then the PB Is 50%.

Defined as 'HEAT' Gain on Duplex models for
variations of Heat/Cool applications.

The selection of Prop. Band or Gain Is made In the
control parameter group under prompt "PBOrGAIN.'

RATE MIN 0.08 to 10.00 minutes
0.08 or less OFF

RATE action affects the controllers output whenever
the deviation Is changing; and affects ft more when
the deviation is changing faster.

Defined as 'HEAT' Rate on Duplex models for
variations of Heat/Cool applications.

Continued on net page
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4.2 Tuning Parameters Set Up Group, continued

Table4-I Tuning Group Prompt DefInitions, continued0W54
Range of Setting

or Selection

Pars
DefinItion

RSET PAIN
or

RSET RPM

0.00 to 50.00

.

RSET PAIN- RESET IN MINUTES! REPEAT
RSET RPM - RESET IN REPEATS PER MINUTE'
RESET adjusts the controllers output In acconjanee
with both the size of the deviation (SP-PV) and the
time It lasts. The amount of the corrective action
depends on the vakie of Gain. The Reset adjustment
is measured as how many times proportional action Is
repeated/minute.

Used with control algorithm PID-A or PID-B.
Defined as *HEAV Reset on Duplex models for
variations of Heal/Cool applications.

The selection of minutes per repeat or repeats per
minute Is made In the control parameters group
under prompt MINorRPM:

MAN RSET —100 to +100
(in % output)

MANUAL RESET Is only applIcable if you have
control algorithm PD WITH MANUAL RESET.
Because a proportional controller wilt not necessarily
line out at setpoint, there will be a deviation (offset)
from setpolnt. This eliminates the offset and lets the
PV line out at setpoint.

PROP 8D2
or

GAIl 2

0.1 to 999.9%
or
0.1 to 999.9

.

PROPORTIONAL BAND 2 or GAIN 2, RATE 2, and
RESET 2 parameters are the same as previously
described for 1-lear except that they refer to the
cool zone tunIng constants on duplex models or the
second set of PID constants, whichever Is pertinent.

.
RATE2MIN 0.08 to 10.00 mInutes

0.08 or less OFF

RSET2MIN
RSET2RPM

0.02 to 50.00

CYC SEC Ito 120 seconds CYCLE TIME (HEAD determines the length of one
time proportional output relay cycle. Defined as
-HEAr cycle time for Heal/Cool applications.
Electromechanical relays

CYC2 SEC ito 120 seconds CYCLE TIME 2(COOL) Is the same as above except
It applies to Duplex models as the cycle time In the
'COOL zone of Heat/Cool applications or for 2nd
set of PID constants.
Electromechanical relays

CYCSX3
.

ito 120 (1/3 second
Increments)
1 =33 secfl 20=40 sec.

CYCLE11ME(HEAT) -same as above exceç*for
solid state relays.
Algorithm prompt RLY TYPE, selection "SQL sr

CYC2 5X3 ito 120 (1/3 second
Increments)
1 .33 secfl2O =40 sec

CYCLE TIME 2 (COOL) same as above except for
sofid state relays.
Algorithm prompt RLY TYPE, selection "SOL sr

Conthusedon next page

10/93 UDC3000 Controller Product Manual 53



Tuning Parameters Set Up Group, continued
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Table 4-1 Tuning Group Pmmpt Definitions, continued

w& Op P ØaY
Range of Setting

orSelealon

PBfl
DeflnPion

SECURITY 0001-4095 SECURITY CODE — The level of keyboard lockout
may be changed in the set up mode. Knowledge of a
seairity code may be required to change from one
level to another. Select this number here, copy it,
and keep It In a secure location.
Entering 'O disables the security code feature.

NOTE: The Security Code Is for keyboard entry only
and Is not available vIa cm munications.

Can only be changed U ¶OCKOUV selection Is
NONE.

LOCKOUT

NONE

CALIB

+CONF

i-VIEW

MAX

LOCKOUT applies to one ci the functional groups:
Configuration, Calibration, Tuning, Adaptive Tune.
DO NOT CONFIGURE UNit ALl. CONFIGURAtiON
IS COMPLETE.

No Loclut — all groups read/wrfte. Allows individual
key lockout.
CALIB — All are available for readtwrite except for the
Calibration and Keyboard Lockout groups.

i-CONF — Tuning, SP Ramp, and Adaptive Tune
groups are read/write. All other groups are read only.
Keyboard Lockout and Calibration groups are not
available.

i-VIEW — Tuning and Setpolnt Ramp parameters are
readtwrite. No other parameters are viewable.

MAX — Tuning and Setpoint Ramp parameters are
available for read only. No other parameters are
iewable

AUTO MAN

DISABL
ENABLE

MANUAL/AUTO KEY LOCKOUT - Allows you to
disable the ManuaVAuto key.

Disable
Enable

Can only be viewed if tOCKOUV is configured for
NONE.

SP SEL

DISABL
ENABLE

SETPOLNT SELECT KEY LOCKOUT — Allows you to
disable the Setpolnt Select key.
Disable
Enable

Can only be viewed if tOCKOUT" Is configured for
tNONE.

RUN HOW

DISABL
ENABLE

RUN/HOW KEY LOCKOUT — Albws you to disable
the Run/Hold key.
Disable
Enable

Can only be viewed ft tOCKOUT" Is configured for
NONE
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4.3 Setpoint Ramp/Program Set Up Group

Introduction A single setpoint ramp can be configured to occur between the cuntnt local
setpointanda final local setpointovera time interval of from 1 to 255
minutes.
Them is also a configurable rateof change for any local setpoint change.
You can also configure a 12 segment program thm aRamp/Soak profile.
You can start and stop the ramp/program using the RUN/HOLD k6y.

Setpolnt Ramp' Table 4-2 lists all the function prompts in the Seqoint Ramp/Rate/Program
Rate/Program group setup group and their definitions.

Table 4-2 Setpoint Raxnp/RatelProgram Group Definitions

Lower Display Prompt Upper Display
Range of Setting

or SelectIon

Parameter
Definition

SP RAMP

ENABLE

DISASL

SINGLE SETPOIPIT RAMP — Make selection to
enable or disable the setpolnt ramp function. Make
sure you configure a ramp time and a final setpoint
value. "SP RATE" and "SP PROG" nxist be disabled.
ENABLE SETPOINT RAMP — Mows you to stan the
setpoint ramp (In automaticmode).
DISABLE SETPOINT RAMP — Disables the setpolnt
ramp.

TIME MN 0 to 255 mInutes SETPOINT RAMP TIME — Enter the number of
minutes desired to reach the final setpolnt.
A ramp time of "0" Implies and Immediate change of
setpolnt.

FINAL SR

•

Wdhln SP limits SETPOINT RAMP FINAL SETROINT — Enter the
value desired for the final setpolnt. The controller will
operate at the setpolnt set here when ramp Is ended.

SP RATE

ENABLE

DISABL

SETPOINT RATE — Lets you configure a specific
rate of change for any local setpolnt change. "SR
RAMP" and "SR PROG" must be disabled.
ENABLE SETPOINT RATE — allows the SR rate
feature
DISABLE SETPOINT RATE — disables the setpolnt
rate

EU/HR UP 0 to 9999 In Engineering
Units per hour

RATE UP — Value for SP Rate selection
.

EU/HR DN 0 to 9999 In Engineering
Units per hour

RATE DOWN — Value for SP Rate selection

SP PROG SETPOINT RAMP/SOAK PROGRAM
Available only with controllers that contain this

(option) option.
ENABLE For reasons of convenience, the Information for the

prompts when SP PROG Is enabled are Included In
DISABL Section 6—Setpoint Programming Option.

"SP RAMP" and "SR RATE" must be disabled.
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4.4 Adaptive Tune Set Up Group

Intzoductlon Adaptive Tune continuously adjusts the PB) parameters in response to
setpoint changes. Also, it can be used during start-up without prior
initialization or process knowledge.

Mapttve Tune gxwp Table 4-3 lists all the function prompts in the Adaptive Tune setup group
pmmpts and their definitions.

Table 4-3 Adaptive Tune Group Definitions

Low Display Prompt Upper Display
Range of Setting

Paratieter
Definition

or Selection

ADAPTIVE ADAPTIVE TUNE

DISABL DISABLE ADAPTIVE TUNE — Disables the AdaptM
Tune function.

SPoNLY SETPOINT ONLY — This selection tunes on setpoin
changes only. It employs time domain analysis to
accelerate line out at any desired setpoint without
prior initialization or process knowledge.
SP Only is the recommended start-up made - to be
used when no knowledge of the process tuning
values is available. In the Start-up made, and after
enabling ADAPTIVE, the operator simply lines out
the process variable in manual mode, selects the
desired SI' value and switches to automatic mode.

SP CHANG 5 to 15% SETPOINT CHANGE - The minimum setpoint
change that will result in re-tuning must be
configured between 5% and 15%:

le. If the range (so to 2400 and 5% is
configured, re-tuning will occur if the

setpolnt change Is 120 or larger.

KPG 0.01 to 50.00 PROCESS GAIN — This Is the Gain of the process
being tuned. It Is automatically calculated during
tuning process. This is normally a READ only value. It
should only need to be changed if the controller tails
to Identify the process. In this case, set the value to
algebraic value of PV In percent, dMded by output In
percent while in the manual mode.

ATFENTION ! Note you must disable Adaptive
tune to change tunIng constant values from the
keyboard.

Continued on next pagi
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4.4 Adaptive Tune Set Up Group, Continued

Table4-3 AdaptiveTune Omup Definitions, continuedyPnØ
Range of Setting

Pwanet&
Definition

or Selection

AT ERROR ADAPTIVE TUNE ERROR STATUS -When an etror
Is detected In the Maptive Tune process, an error
pronpt will appear.

NONE NO ERRORS

OUTUM OUTPUT GREATER OR LESS ThAN OUTPUT
UMITS — Output set Insufficiently to get Setpolnt
value.

IDEAL IDENTIFICATION PROCESS FAILED — An illegal
value for Gain, Rate, or Reset was calculated.

ABORT QJRRENT ADAPTIVE TUNE PROCESSABORTED
— caused by one of the following conditions:

• changing to manual mode
• digal input detected
• in heat region of output and a cool output
calculated or vice versa.

'il - ..*.e'.. anual
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lntmductlon mis data deals with various algoiithins in the contmllec Control algorithm,
Output algorithm. Enabling the second input, or the Curztnt Duplex range.

The CONTROL ALGORITHM lets you select the type
of control that Is best for your process.

ON/OFF Is the simplest control type. The output can
be either ON (100%) or OFF (0%). The Process
Variable (PV) is compared with the setpolnt (SP) to
determine the sign of the error (ERROR = PV-SP).
The ON/OFF algorithm operates on the sign of the
error signal.

In Direct Acting Control, when the error signal is
positive, the output is 100%; and when the error
signal Is negative, the output is 0%. lIthe control
action Is reverse, the opposite is true. An adjustable
overlap (Hysteresis Band) is provided between the
on and off states.

Other prompts affected: "OUT HYST"

RID A

NOTE: RID A should not
be used for Proportional
only action. I.e. no Integral
(reset) action. Instead, use
PD+MR with rate set toO.

DUPLEX ON/OFF Is an extension of this algorithm
when the output Is configured for Duplex. It allows
the operation of a second ON/OFF output. There Is a
deadband between the operating ranges of the two
Inputs and an adjustable overlap (hysteresis) of the
on and off states of each output. Both Deadband
and Hysteresis are separately adjustable. With no
relay action the controller will read 50%.

Other prompts affected: OUT HYS and
DEADBAND'

PID A Is normally used for three-mode control. This
means that the output can be adjusted somewhere
between 100% and 0%. It applies all three control
actions — Proportional (P), Integral (I), and Derivative
(D) —to the ezmr signal.

Proportional IGaln — regulates the controllers
output In proportion to the error signal (the
difference between Process Variable and Setpoint).

Integral (Reset) — regulates the controllers output to
the size of the error and the time the error has
existed. (The amount of corrective action depends
on the value of proportional Gain.)

Derivative (Rate) — regulates the controllers output in
proportion to the rate of change of the error. (The
amount of corrective action depends on the value of
proportional Gain.)

Continued on nefl page
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Tab Ic 4-4 Algorithm Group Definitions

Table 4-4 lists all the functionprompts in the Algorithm setup group and
theirdefinitions.

ONT MG

Lor Display Pmnwt UPPO DISplay
Range of SettIng

orSelection

Paraneter
DefInition

ON-OFF
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4.5 Algorithm Data Set Up Group, continued

Table4-4 Algorithm Group Definitions,continued

wer N Pmmm D
Range of SettIng

or Selection

P&
DefinItIon

CONT ALG PID B PID B Unlike the RID-A equation, the controller gives
cOntInued only an Integral response to a setpolnt change, with

no effect on the output due to the gain or rate action,
and It gives fufi response to PV changes. Otherwise
controller action Is as described for the RID-A
equation. See note on RID-A.

PDtMR PD WITH MANUAL RESET is used whenever
Integral action Is not wanted for automatic control,
The equation Is computed with no Integral
contribution. The MANUAL RESET, which is
operator adjustable, Is then added to the present
output to form the controller output.
Switching between manual and automatic mode will
not be bumpless.

U you select PD with Marual Reset you can also
configure the following variations

PD (Two Mode) control,
P (SIngle Mode) control.

Set Rate(D) andfor Reset lime(l) to 0.
Other prompts affected: "MAN RSET"

3PSTEP The ThREE osmou STEP algorithm allows the
control of a valve (or other actuator), with an electric
motor driven by two controller relay outputs; one to
move the motor upscale, the other downscale
without a feedback slidewire linked to the motor
shaft. The deadband and hysteresis are adjustable In
the same manner as the duplex output algorithm.

The Three Position Step Control algorithm provides
an output display (OUT) which Is an estimated motor
position since the motor is not using any feedback.
Although this output Indication Is only an
approxImation, It Is corrected • each time the
controller drives the motor to one of Its stops (0% or
100%). It avoids all the control problems associated
with the feedback slidewire (wear, dirt, noise). When
operating In this algorithm, the estimated "our
display Is shown to the nearest percent (i.e. no
decimal).
Refer to the Operation section for motor position
displays.
As a customer configurable option, when a second
Input board is Installed, the motor sEudewire can be
connected to the controller. The actual slidewire
position Is then shown on the lower display as
P05". ThIs value Is used for display only, It Is not
used In the 3 PosItion Step algorithm. To config.jre
this option, set the Input 2 Enable/Disable prompt
shown next to tISABLE. Calibrate the slidewire.
Other prompts affected: tEADBAND"

Continued on nexz page
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Table 4-4 Algorithm Gmup Definitions, continued

r D Pmn
-

-I-..
Range of Setting

or Selection

P3flN
Definition

INPUT 2 ENABLE
DISABLE

INPUT 2 aJgorlthm allows you to enable or disable the
second Input.
Appears only when Input 2 Is orxiered.

OUT ALG The OUTPUT ALGORIThM lets you select the type
of output you want. Not applicable with Control
Algorithm prompt '3PSTEP?
Selections are model dependent. For example,
airrent output models cannot be configured for lime
Propoilioning Simplex Output.

liME RELAY SIMPLEX — Type of output using one SPDT
relay. Its normally open (NO) or normally cbsed (NC)
contacts are selected when wiring the rear terminals.
Other prompts affected: "OUT HYST"

CURRNT CURRENT SIMPLEX — Type of output using one 2
to 20 mA signal that can be fed Into a positive or
negative grounded load of 0 to 1000 ohms. The
signal can be recalibrated for any desIred range from
2 to 20 mA for 0 to 100% output.

POSITh POSON PROPORTIONAL SIMPLEX—Type of
output using two SPDT relays and a motor which has
a 100 to 1000 ohms feedback slidewire.
Other prompt affected: "DEADBAND"

liMED RELAY DUPLEX — Type of output using two SPDT
relays. Its normally open (NO) or normally closed (NC)
contacts are selected when wiring the rear terminals
(see Installation section).
Other prompts affected: "DEADBAND

CUR D CURRENT DUPLEX Is similar to current simplex but
provides a second current output If Auxiliary output Is
used. The second output Is usually scaled so that
zero and span correspond with 0% and 50% output
(cool zone). When the output Is 0 to 50%, the
controller uses tuning parameter set #2, when the
outputls5oto 100%ltusesset#1.
NOTE: Auxiliary Output must be configured for
OUTPUT."

Other prompts affected: DEADBAND", "4-2ORNG".

CUR ii CURRENT/RELAY DUPLEX (RELAY = HEAl) Is a
variation of duplex with current active for 0 to 50%
output (tuning set 2) and relay#1 Is active 50 to
100% output (tuning set 1).
Other prompts affected: "4-20 RNG," "DEADBAND"

11 CUR RELAY CURRENT DUPLEX (RELAY tCOOL) Is
similar to "CUR-Tr except that current Is active for 50
tolOO%andrelay#1 Is activeforOto 50%.

__________________ Other prompts affected: M-20 RNG DEADBAND"

Continuedon Mflpage
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4.5 Mgorithm Data Set Up Group, Continued

CURRENT DUPLEXRANGE ALGORITHM — Used
with Output Algorithm selections "CUR-D,
"CUR-TV, or"ll-CUR."
For "CUR-TI" and 11-CUR", this should be set to

50 PCT".

CURRENT DUPLEX RANGE (SPLIT) For "CUR U"
this enables the normal control current output to
provide heatcontrol and the Auxiliary output to
provide cool control. To enable this, the auxiriary
output must be:

Selected for Output
Auxiliary current output is scaled as desired
for 0-50% controller output (4mA set to SO:
2OmA set to 0).
Deadband for this configuration only
applies to the current output. Auxiliary
output rust have Ueadband scaled In.

Other prompts affected: "AUX our

The PlO liparameters apply when the controller
output Is greater than 50% and the PID cI
parameters apply when the controller output Is less
than 50%.

For example:
If a 2% Deadband Is desired, then enter a "2.0" for
the "Deadband" selection in the Control Algorithm
Group. This will apply Deadband to the Current
Output. In the "Options" group, set the Auxiliary
Output "4mA" selection to "49.0" and the "2OmA"
selection to 0.0.

S

Table 4-4 Algorithm Gmup Definitions,continued

yr -.,. - p& D
Range of Setting

or Selection

4-2ORNG

Pane
Definition

50 POT

IOOPCT CURRENT DUPLEX RANGE (FULL) enables the
normal control current output to provide duplex heat
and cool control over 0 - 100% of the controller
output.

RLY TYPE

MECHAN

SOL ST

RELAY TYPE - For lime Proportional only

ELECTROMECHANICAL RELAY — This selection
allows cycle times of from 1 to 120 seconds.

SOLID STATE RELAY OR OPEN COLLECTOR
OUTPUT — This selection aows cycle times of 0.333
seconds through 40.0 seconds In 0.333 second
increments.

I ATTENT1fl Lodcout (rust be set to "NONE" to
view this prompt. ________
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4.6 Input 1 Parameters Set Up Group -

Introduction These arc the paranieteti rtquhtd for input 1; temperatum units, decimal
location, actuation, transmitter characterization, high and low range values
in engineering units, filter, burnout, emissivity, and power line frequency.

Inp4A 1 groipprompts Table 4-5 lists all the function prompts in the Input 1 setup group and their
definitions.

Table 4-5 Input 1 Group definitions

LOWOFDISPLaYPIVmPt UpporDisplay
Range of Setting

or SSctbn

Paraneter
Definition

DECIMAL.

)000(
)OCCX
XX.XX

DECIMAL POUIT LOCATiON- This selection
determines where the decimal point appeam in the
display.

None
One Place
Two Places

NOTE: Auto-ranging will occur when one dedmal
position has been selected and the value increases
above 999.9 but auto-ranging willnot similarly occur
when two decimal positions are selected.

UNtiE

DEG F
DEG C
NONE

TEMPERATURE UNITS --This selection will be
Indicated on the annunciator. What display of
temperature do you want:

Degrees Fahrenheit
Degrees Celsius
None

Condrsued on ne page
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4.6 Input 1 Parameters Set Up Gr up, ContInu

Table 4-5 Input I Group definitions,continued

up P&an
Rangeof Setting Definition

or Selection

IN1 TYPE INPUT 1 ACTUATION TYPE — This selection determines
what actuation you are going to use for Input one.

B thermocouple 0 to 3300°F —18 to 181St
B TC E thermocouple high -454 to 1832°F —210 to 1000°C
ETCH Ethermocoiçle low -200 to 1103°F -129 to 593°C
ETCL Jthermocouple hIgh 0 to 1600°F —18 to 8710
JTCI-I Jthermocouple low 20 to 770°F —7 to 410°C
JTCL KthenitOCOqIeNqh C to 2400°F —18 to 1316°C
KTCH Kthermocaçle low -20 to 1000°F -29 to 538°C
KTCL HlNlMothermocowlehigh 32 to 2500°F 0 to 1371°C
NNM H NiNIMo thermocouple low 32 to 1260°F 0 to 682°C
NNM L WcosiUS thormocotle 0 Ia 23?2°,F -17.8 to 1300°C
NICTC Rthermocouple 0 to 3100°F -18 to 1704°C
RTC Sthennocouple 0 to 3100°F —18 to 1704°C
STC Tthermocotple high —300 to 700°F —184 to 371°C
TICH Tthermocoqle low —200 to 500°F —129 to 260°C
TTCL W5W26themiocoupie high 0 to 4200°F —18 to 2316°C
WTCH W5W26 thermocouple low 0 to 2240°F -18 to 1227°C
WTCL 100 Ohm—RID —300 to 1200°F —184 to 649°C
100 PT 500 Ohm—RID —300 to 1200°F —184 to 649°C
500 PT l000timRTDbw 0 to 300°F —18 to 149°C

100 LO Radiamatic(RH) 1400 to 3400°F 760 to 1871°C
RAD 1AM 4 to 20 Ml1amps

4-2OmA 0 to 10 MillIvolts

0-1 OmV 10 to 50 Millivolts

10-5Gm ltosVolts
1-5V OtolOVolts
0-10 V

Continuedon nextpage
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4.6 Input 1 Parameters Set Up Group, GonUrtued
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Table 4-5 Input I Omup definitions, continued

yr D Pmnp p& DY
Range of Setting

orSelectlon
nition

xMrrra

Select one from the
columns below

BIG S IC
ETCH ITCH
ETCL TTCL
JTGH WTGH
.JTCL WTCL
KTCH 100 PT
KTCL 500 PT
NNMH 100LO
MMML RADIAM
NICTC LINEAR
RIG SOROOT

TRANS loWlIER CHARACTERATION — This
selection lets you Instruct the controller to
characterize a linear input to represent a non-linear
one.

NOTE: Prompt only appears when a linear actuation
Is selected at prompt 'INI TYPE".

FOR EXAMPLE: if Input I Is a 4 to 20 mA signal, but
the signal represents a type 'K" thermocouple;
select "K TC H" and the controller will characterize
the 4 to 20 mA signal so that ft Is treated as a twe "K"
thermocouple input (high range).

Parameter definitions are the same as shown in
Lower Display Prompt"IN1 TYPE"

liii HI —999.9 to 9999.

or

999 to 9999
In Engineering units

INPUT I HIGH RANGE VALUE in engineering units Is
displayed for all Inputs but can only be copfigured for
linear or square root transmitter characterization.

Scale the #1 Input signal to the display value you
want for 100%.
EXAMPLE:

Actuation (Input) 4 to 20 mA
Process Variable Flow
Range of Flow =0 to 250 GaWMIn
High Range display value = 250
Then 20 mA = 250 Ga%/kYm

The control setpolnt will be limited by the range of
units selected here.

111.0 —999.9 to 999.

or

—999 to 9999
In Engineering units

INPUT 1 LOW RANGE VALUE in engineering unIts Is
displayed for all Inputs but can only be configured for
linear or Square Root transmitter characterization.
Scale the #1 Input signal to the display value you
want for 001.. See exanpie on previous page. The
control setpolnt for Input I will be Umited by the range
of units selected here.

BIAS INI —9999 to 9999 BIAS ON INPUT 1— BIas Is used to corTpensate the
Input for drift of an Input value due to deterioration of
a sensor, or some other cause.
Select the bias value you want on Input one.

Con4swed on next page
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4.6 Input 1 Parameters Set Up Group, Continued

Table 4-5 Input 1 Omup definitions, continued

Lo D PmmN
Range of Setting

or Selection

P&aneter
Definition

FILTER FOR INPUT ONE — A software digftal filter Is
provIded for Input I to smooth the Input sIgnal. You
can configure the first oier lag time constant from I
to 120 seconds. if you do not want filtering, enter 0.

FILTER 1 0 to 120 seconds
No filter —0

BURNOUT

- -

.

.

NONE

UP

DOWN

BURNOUT PROTECTION (SENSOR BREAK)
provides most input types with upscale or downscal
protection If the Input falls.
1-5V, 0-by, or 4-2OmA Inputs require no burnout or
NONE0 selection.

NO BURNOUT— Pre-configured Failsafe output
applied if failed input is detected. Error message
INPUT1 FAIL is flashed on the lower display
Intermittently every 10 seconds.

UPSCALE BURNOUT will make the PV signal
increase to fuli scale when a sensor fails, and flash
"INPUTI FAIL" on the lower display intermittently
every 10 seconds.
The controller remains In Automatic control mode
and adjusts the controller output signal In response
to the full scale PV sIgnal developed by the Burnout
circuitry.

DOWNSCALE BURNOUT will make the PV signal
decrease to the lower range value when a sensor
falls, and flash "INPtJT1 FAIL" on the lower display
Intermittently every 10 seconds.
The controller remains In Automatic control mode
and adjusts the controller output signal In response
to the zero percent PV signal developed by the
Burnout circuitry.

NOTE: For no Burnout, I.e. "None," to function py
a 4-2OMA Input, there must be a dropping resIstor directly
across the hwuttemiinals (i.e., not remote), then the unit
can detect the 'zero" voltage that occurs whefl the 4•20
mA line Is opened.

EMISSIV 0.01 to 1.00 EMISSIVITY Is a correction factor applied to the
Radlamatic Input signal that IS the ratio of the actual
energy emitted from the target to the energy which
would be emitted if the target were a perfect radiator.
Available only for Radiamatlc" Inputs.

PWR FREQ

60Hz
50 Hz

POWER LINE FREQUENCY — select whether your
controller Is operating at 60 Hz or 50 Hz.
SOHER1Z
50 HERU

LANGUAGE ENGUSH
FRENCH
GERMAN
SPANISH
ITAUAN
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4.7 Input 2 Parameters Set Up Group

Introduction These axe the parameters requized for input Z actuation, tansinitter
characterization, high and low range values in engineering units, filter, and
burnout.

lnpt* 2 gmtp prompts Table 4-6 lists all the function prompts in the Input 2 setup group and their
definitions.

Table 4-6 Input 2 Group Definitions

Loser DlspiayPrompt Upper DispLay
Range of Setting

Pameter
Definition

or Selection

XMfltR2 TRANSM1TIER CHARACTER ATION — This
selection lets you Instruct the controller to
characterize a linear Input to represent a non-linear
one.

BTC
ETCH
ETC L
J TC H
J TC L
KTC H
K TC I
NNM H
NNM L
NCTC
RTC
S TG
TTCH
TTCL
WTC H
WTC L
100 PT
500 PT
10010
RADIAM
LINEAR
SOROOT

FOR EXAMPLE: It input 2 is a 4 to 20 mA signal, but
you want the signal to represent a type "IC
thermocouple; select "K IC I-I" and the controller will
characterize the 4 to 20 mA signal so that it is treated
as a type "K thermocouple input.

B Type Thermocouple
E Type Thermocouple High
E Type Thermocouple Low
J Type Thermocouple High
J Type Thermocouple Low
K Type Thermocouple High
K Type Thermocouple Low
NiNiMo Type Thermocouple High
NiNiMo Type Thermocouple Low
Nicrosil Wish Thermocouple
R Type Thermocouple
& Type Thermocouple
TlypeThermocouple High
TTypelhermocoupleLow
W5W26 Type Thermocouple High
W5W26 Type Thermocouple Low
100 Ohm—HID
500 Ohm-RTD
l000ttmRTDLow
Radiamatic (RH)
Unear Range
Square Root

66 UDC3000 Controller Product Manual
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4.7 Input 2 Parameters Set Up Gr up, Continued

Table 44 Input 2 Omup Definitions, continued

Pwanet&
Range of Setting DefInitiOn

or SelectiOn

V.12 HI —099.9 to 999. INPUT 2 HIGH RANGE VALUE in engineering units Is
displayed for all Inputs but can only be configured foror linear or square ioot actuations only. Scale the #2

to 9999 Input signal to the display value you want for 100%.
In Engineering units This Is witat you want 2OmA or 5 volts to represent.

EXAMPLE: Same as input one.

114210 —999.9 to 999.

or

—999 to 9999
in Engineering units

INPUT 210W RANGE VALUE In engineering units,
for linear or Square Root characterization only. Scale
the #2 Input signal to the display value you want for
0%.

This is what you want 4mA or 1 volt to represent.

EXAMPLE: Same as Input one.

FILTER 2 0 to 120 seconds
No filter = 0

FILTER FOR INPUT TWO — A software digital fitter is
provided for input 2 to smooth the Input signal. You
can configure the first order lag constant from ito
120 seconds, If you do not want filtering, enter 0.

[1p1fl'I'!' r D .. I 67
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Control Parameters Set Up Gr up

ductIO The ftcdons listed in this group deal with how the IDC 3000 viffl jj
the process including: Number of tuning parameter sets, Setpoint source
Ratio, Bias, Tncldng, Power-up recall, Setpoint limits, Output direction
and liniits, Deadhand and Hysteresis.

Table 4-7 lists all the function prompts in the Control setup group and theft
definitions.

Table 4-7 Control Group Definitions

Lor DisplayPrompt Upper DiSplay
Range of SettIng

or Selection

Paraneler
Delia Won

pin sm-s NUMBER OF TUNING PARAMETER SETS —This
selection lets you choose one or two sets of tuning
constants (gain, rate, and reset).

I ONLY ONE SET ONLY — Only one set of tuning
parameters Is available. Configure the values for:

Gain (proportional band)
Rate
Reset Time
Cycle Time (if time proportional is used)

2KEYBD TWO SETS KEYBOARD SELECTABLE — Two sets
of tuning parameters can be configured and can be
selected at the operator interlace or by using the
Digital Inputs.
Press I LOWR DISPI key until you see "PLO SET?
or PID SET2 to switch between sets. Configure the
values for

Gain, Rate • Reset, Cycle Time
Gain #2, Rate #2, Reset#2, Cycle#2 Time

2PV SW iWO SETS PV AUTOMA11C SWITCHOVER —
When the process variable Is GRE4 TEA than the
value set at prompt "SW VALUE" (Switchover Value),
the controlterwill use Gain, Rate. Reset, and Cycle
Time. The active PID SET can be read In the lower

play.

When the process variable Is LESSthan the value
set at prompt 'SW VALUE,' the controller will use
Gain #2, Rate #2, Reset #2, and Cycle #2 lime. The
active PID SET can be read In the lower display.
Other prompts affected: SW VALUE

2SP SW TWO SETS SP AUTOMATiC SWITCHOVER —
When the setpoint Is GREATER than the value set at
prompt -Sw VALUE' (Switchover Value), the
controllerwill use Gain, Rate, Reset, and Cycle.

When the selpoint Is LESS than the value set at
prompt "SW VALUE," the controller will use Gain #2,
Rate #2, Reset #2, and Cycle #2.

— Other prompts affected: SW VALUE I

Continuedon next page
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C ntr I Parameters Set Up Group, Continued

Table 4-7 control Group Definitions, continuedthflv
or SelectIon

p
SW VALUE Value in engineering units AUTOMATIC SWITCHOVER VALUE —This Is the

value of Process Variable or Setpolnt at which the
controller will swItch from Tuning Constant Set #2 to
Set #1. Only appears when RID SETS selealons
2PV SWor '2SP SW" are selected.

SP SOURC

.

1 LOCAL

2LOCAL

SETPOIt4T SOURCE — This selection determines
what your selpoird source will be; One local or Two
local, Toggled by the "SETROZNT SELEcr key.

LOCAL SETPOINT — The setpolnt entered from the
keyboard.

TWO LOCAL SETROINTS — This selection lets you
switch between two local setpolnts. Mutually
exclusive with Remote setpoint.

RSP SRC

.
NONE
1112

REMOTE SETPOINT — A signal Is brought In
through the Input 2 terminals and used as the control
setpolnt. Ratio and Bias can be appiled to the remote
setpolnt. Mutually exclusive with 2 Local setpoints

Other prompts affected: RATIO, BIAS

NONE - Nc, remote setpoint
lN2-RSPusingsecondlnput(lnput2mustbe
enabled)

RATIO —20.00 to 20.00 RATIO — Used when Input 2 operates as a remote
setpolnt, prompt "REMOTE." This ratio value can be
applied to the remote setpoint. It establishes the
correct relationshIp between the remote setpolnt
and the Input 2 sIgnal applied according to the
formula below...(under Bias).

Input 2 must be enabled.

BiAS

.

—9999 to 9999
(Engineering UnIts)

.

BIAS — Used when input 2 operates as a remote
setpolnt (prompt "REMOTE"). BIas, together wlth
ratio, establishes the correct relationship between
the remote selpolnt and the Input 2 signal applied
according to the formula:

REMOTE SETROINT lN2 VALUE (RATIO) + BIAS

NOTE: 1N2 VALUE Actual (engineering units)

All values must be withIn configured selpoint high
and low limits.

Input 2 must be enabled.

Continued on next page
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4.8 Control Parameters Set Up Group, conunued

Table 4-7 Control Group Definitions, continued

tperDay Paraneter
Range of Setting Definition

or Selection

SP TRACK SETPOINT TRACKING — The local setpolnt can be
configured to trad either PV or ASP as listed below:

NONE NO TRACKING — If local setpoint tracking Is not
configured, the LSP will not be altered when transfer
from RSP to I..SP Is made.

PV LSP (LOCAL SETPO(NT) TRACKS PV IN MANUAL

ASP ISP (LOCAL SETPOINT) TRACKS ASP (REMOTE
SETPOINT) IN AUTO — If configured, when the
controller transfers out of remote setpoint, the last
value of the remote setpolnt (RSP) Is Inserted Into
the local setpolnt.

POWER UP POWER UP CONTROLLER MODE RECALL — This
selection determines which mode and setpoint the
controller will use when the controller restarts after a
power loss. Select one from below:

MANUAL MANUAL LSP — At power-up, the controller will use
manual mode with the local setpolnt displayed.

A LSP AUTOMATtC, LOCAL SETPOINT — At power-up,
the controfler will return to the automatic mode and
will use the local setpolnt for control.

A RSP AUTOMATIC, REMOTE SETPOINT— At power-up,
the controtter will return to the automatic mode and
wIll use the remote selpoint for control.

AM SP LAST MODE/LAST SEIPOINT

AM LSP LAST MODE/LAST LOCAL SETPOINT

SP HIUM 0 to 100% of span Input In
engineering units with
decimal place

SETPOINT HIGH UMW — This selection prevents
the local and remote setpolnts from going above the
value selected here. The setting must be equal or
less than the upper range of Input I and Input 2.
Input 2. when configured for remote setpolnt, will be
restricted to this upper limit.

SP LOUM 0 to 100% of span Input In SET POINT LOW UMtP —This selection prevents
engineering units with the local and remote setpoints from goIng below the
decimal place value selected here. The setting must be equal or

greater than the lower range of Input 1 and Input 2.
Input 2, when configured for remote seipoint, will be

___________________ restricted to this lower limit.

The IocaI Setpoint Wift automatically adjust itself to be within the setpoint limit range. For example, it
SP = 1500 and the SR HILIM Is changed to 1200, the new Local Selpoint will be 1200.

Continued on next page
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4.8 Control Parameters Set Up Group, Continued

Table 4-7 Conuul Group Definitions, continued

rNPmmpt
—

Range of SettIng
or Selection

Parwnet&
Definhion

ACTION

DIRECT

REVRSE

CONTROL OUTPUTDIRECtION — In wt direction
do you WV* 1110 controller 'SI1 to go when the
process variable Increases.

DIRECT ACTiNG CONTROL — The controser's
output Increases as the process variable Increases.

REVERSE ACTING CONTROL — The controHe
output decreases as the process variable Increases

OUT RATE

DISABL
ENABLE

OUTPUT CHANGE RATE - Enables or Disables the
Output Change Rate. The maximum rate Is set at
Prompt "PCT/M UP" or PCT/M ON" shown below.

Disable
Enable

PCTIM UP 0 to 9999%/minute OUTPUT RATE UP VALUE- This selection limits the
rate at which the output can change upward. Enter a
value In percent/minute. Appears only if "OUT
RATE" is enabled. means no output rate applied.

PCT/M DN 0 to 9999%/minute OUTPUT RATE DOWN VALUE. ThIs selection limits
the rate at which the output can change downward.
Enter a value In percent/minute. Appears only ft
"OUT RATE" Is enabled. "0" means no output rate.

OUThILIM —6.0 to 105.0% of output HIGH OUTPUT LIMIT— This Is the highest value of
output beyond Which you do not want the controller
automatic output to exceed. Use 0 to 100% for time
proportional output type.

OUTLOLIM -6.0 to 105.0% of output LOW OUTPUT LIMIT— This Is the lowest value of
output below which you do not want the controller
automatic output to exceed. Use 0 to 100% for time
proportional output type.

'DROPOFF —5 to 105.0% of output CONTROLLER DROPOFF VALUE —-Select an
output value that below which the controller output
wilt dropoff to the low output Umit value set in prompt
"OUT LOLIM."
DROPOFF Is not displayed If On-Off or 3 Position
Step Is configured.

DEADRAND

—5.0 to 25.0%
0 to 25.0%
0.5 to 5.0%

DEADDAND Is an adjustable gap between the
operating ranges of output I and output 2 In which
neither output operates (positive value) or both
outputs operate (negative value). It Is the difference
between the nominal trip points of relay I and
relay 2.

lime Duplex
On-Off Duplex
Position Proportional and Three Position Step

Continued on next page
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Table 4-7 Control Group Definitions, continued

LOWOrDISplaY Prompt UpperDisplay
Range of Sotting

orSeloction

Paranetsr
ØflIgH

OUT HYST 0.0 to 5.0% of PV span
. HYSTERESIS (OUTPUT RELAY ONLY) Is an

adjustable overlap of the ON/OFF states of each
control output. This Is the difference between the
value of the process variable at which the control
outputs energize and the value at which they do-
energize. Only applicable for ON-OFF control.

FAILSAFE 0 to 100% FAILSAFE OUTPUT VALUE — The value used here
will also be the output level when you have
Communications SHED or when NO BURNOUT is
configured and Input 1 tails.

MAN OUT 0 to 100% POWER UP PRESET MANUAL OUTPUT—At
power -up' the controller will go to manual, and the
Output value set here.

AUTO OUT 0 to 100% POWER UP PRESET AUTOMATIC OUTPUT — At
power -up, the controLler will begin Its automatic
control at the Output value set here.

PBorGAIN

PB PCI

GAIN

PROPORTIONAL BAND UNTS — Select one of the
following for the Proportional (P) term of the RID
algorithm:

PROPORTIONAL BAND — Selects units of percent
proportional band for the P term of the PID algorithm.
Where: P6% 100%FS

GAIN

GAIN selects the unitless term of gain for the P term
of the PID algorithm.
Where: GAIN =1003WS

P B%

MIN0iRPM

RPM

MN

RESET UNITS — Selects units of mInutes or repeat
per minutes for the I term of the RID algorithm. 20
Repeats per Minute 0.05 MInutes per Repeat.

REPEATS PER MINUTE — The nunter of times per
minute that the proportional action Is repeated by
reset.

MINUTES PER REPEAT — The time between each
repeat of the proportional action by reset.
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4.9 OptIons Set Up Group

ductIon Configure the remote mode switch (Digital Inputs) to a specific contact
closure response, or configure the Auxiliary Output to be a specific
selection with desired scaling.

Table 4-8 lists all the function prompts in the Option setup group and their
functions.

Table 4-8 Option Group Definitions

Upper Display
Range ofSetting Definition

or Selection

AUXOUT AUXIUARV OUTPUT SELECTION povides an mA
output representing any of six control parameters.
The display for auxiliary output viewing will be In
engineering units for Input I, Input 2, Process
Variable, Deviation, and Setpolnt. Output will be
displayed In percent.

Other prompts affected by these selections: 4mA
VAL" and "20mA VAL."

DISABL NO AUXIUARY OUTPUT

IN 1 iNPUT 1 — This represents the configured range of
Input 1. FOR EXAMPLE:

Type J Thermocouple (0 to 1600°F)
0°F display = 0% output
1600°F display = 100% output

IN 2 INPUT 2 represents the value of the configured
range of input 2.

PV . PROCESS VARIABLE — Represents the value of
the Process Variable. PV = Input 1 + Bias

DEV DEVIATION (PROCESS VARIABLE MINUS
SETPOINT) — Represents —100 to +100% of the
selected PV span in engineering units. FOR
EXAMPLE:

Type "T Thermocouple
PV range —300 to +700°F
PVspan = 1000°F

Deviation Range —1000 to +1000°F
If PV = 500°F

and SR = 650°F
then Deviation Display —150°F

Auxiliary Output 42.5%

NOTE: A deviation of 0°F yields an auxiliary output of
50%.

OUTPUT OUTPUT — Represents the displayed controller
output In percent (%). Cannot be used with
3 Position Step Control.

SR SETPOINT — Represents the value of the setpoint
In units of PV.

Conthuiedon ,ien page
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Table 48 Option Gmup Definitions, continuedSM
Range of Setting

or Selection

PS
Definition

4mA VAL Low Scale Value
within the range of the
selected variable to
represent

AUXIlIARY OUTPUT LOW SCAUNG FACTOR —
Use a value In engineering units for. Input 1, Input 2.
Process Variable, Deviation, and Setpolnt.

use value In percent (%) for Output. (Output can be
between -5 and +105%.)

2OmA VAt High Scale Value
within the range of the
selected variable to
represent 20 mA

AUXILIARY OUTPUT HIGH SCAUNG FACTOR —
Use a value In engineering units bc Input 1, input 2,
Process Variable, Devlation, and Setpolnt.

Use a value In percent (%) for Output. (Output can
be between —5 and +105%.)

When Deviation Is selected, only one operating
parameter will be entered. This value represents the
devIation level that will produce 20 mA output. Zero
deviation will ptvduce a center scale (12 mA) output.
A negative deviation equal in magnitude to the
Auxiliary Output High Value will produce a low end (4
mA) output.

DiG Ill
DIG 112

NONE

To MAN

To LSP

To 2SP

To DIR

T0HOLD

T0PID2

DIGITAL INPUT SELECTIONS —All selections are
available for either Input. The controller returns to its
original state when contact opens, except when
overruled by the keyboard.

NO DIGITAL INPUT SELECTIONS

TO MANUAL— Contact closure puts the controller
Into manual mode. Contact open returns controller to
former mode unless AUTO/MAN key Is pressed
while digital Input Is active.

TO LOCAL SETPOINT —Contactclosure puts the
contiofler Into local setpolnt 1. When contact opens,
the controller returns to former operation local or

remote setpolnt unless Setpolnt Selectj key Is
pressed while digital Input Is active.

TO LOCAL SEIPOINT IWO — Contact closure puts
the controller Into local setpolnt 2.

TO DIRECT ACTION —Contact closure selects
direct controller action.

TO HOLD — Contact closure suspends Setpolnt
Program or Setpolnt Rarip. Contact open runs
program.
TOPID2 — Contact closure selects PID Set 2.

_________ -

UDC300OC I

Continued on next page



4.9 Options Set Up Group, continued

Table4-8 Option Gmup Definitions, continued

w Dtspby Pmmpt Dp
Range of Setting

or Selection

Paraner
Definition

PV = INPUT 2-Contact Closure selects PV input2.
RUN — Contact closure starts a stopped si'
Program. Left character blinks W

EXTERNAL PROGRAM RESET— Contact closure
resets SP Program back to the beginning of the first
segment in the Program. Program cycle number Is
not affected.reopenlng switch has no effect

NOTE: Once the last segment of the setpoint
program has timed out, the controller enters the
rrb3de of action specified In the configuration data
and the program cannot be reset back to the
beginning of the first segment by digital Input
closure.

INHIBIT INTEGRAL (RESET) — Contact closure
disables RID Integral (Reset) action. -.

MANUAL FAILSAFE — Unit goes to Manual Mode,
output goes to the Failsafe value.

KEYBOARD LOCKOUT— Contact closure disables
all keys. Lower display shows tOO ICED" If a key Is
pressed.

AUTOMATIC OUTPUT — Contact closure sends
output to the value set at Control prompt "AUTO
OUT".

DIGHI
DIG 142

continued

PV 21N

To RUN

ToBEGN

STOP I

MAN/FS

To LOCK

To A OUT

DIG I COM
DIG 2 COM

DISABLE

+RID2

+To DIR

+T0SPZ

+DISAT

DIGifAL INPUT COMBINATIONS SELECTIONS —
All selections are available can be combined with
either input.

DISABLES INPUT COMBINATIONS

ANY DIGITAL INPUT SELEC11ON PLUS TO PID2—
Contact closure selects PID Set 2.

na' DIGITAL INPUT SELECTION PLUS TO DIRECT
ACTION — Contact closure selects direct controller
action.

ANY DIGITAL INPUT SELECTION PLUS TO LOCAL
SETPOINT TWO — Contact closure puts the
controller Into local setpoint 2.

ANY DIGITAL INPUT SELECTION PLUS DISABLE
ADAPTIVE TUNE—Contact closure disables
Adaptive Tune process.

t nr'nnn rt'—mr Prndcrt Prnici
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4.10 CommunIcations Set Up Group

lntmducflon This option allows the controller to be connected to a host computer via a
R24221485 or DMCS bus. Fifteen wilts can be configured over this link
The controller looks for messages from the computer at regular intervals. If
these messages are not received within the configured shed time, the
controller will SHED front the communications link and return to stand
alone opention. The device address, padty, and baud rate are configurable.
You can also set the SHED output mode and setpoint recall, and
communication units.

Communications group Table 4-9 lists all the function prompts in the Communications setup group
and their definitions.

Table 4-9 Communications Group Definitions

LoverDlspiayPmmpt Upper DIsplay
Range of Setting

orSelection

Paraneter
Definition

ComSTATE RS-422/485

DMCS
DISABL

COMMUNICATiONS SELECTION
115-422/485 — Allows RS422/485 communication
prompts.
DM05 — Mows DM05 communication prompts.
DISASL — Disables the communications option.

03m *1)011 1 to 99 (A3422)
1 to 99 (DMCS)

COMMUNICATIONS STATION ADDRESS — This Is
a number that Is assigned to a controller that is to be
used with the communications option.

SHEDTIME 0 to 255 SUED TIME — The number that represents how
many sample periods there will be before the
controller sheds from communications. Each period
equals 1/3 seconds or O- No shed.

PARifY

(119422/485 only)

ODD
EVEN

PARITY pertains to the use of a self-checking code
employing binary digits In which the total number of
ONEs (or ZERO's) In each permissible code
expression Is either ODD or EVEN.

ODD PARtlY
EVEN PARITY

SAUD

(115422/485 onty)
300
600
1200
2400
4800
9600
19200

BAUD RATE Is the transmission speed in bits per
second.

300 BAUD
600 BAUD
1200 BAUD
2400 BAUD
4800 SAUD
9600 SAUD
19200 BAUD
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4.10 CommunicatIons Set Up Group, Cflnued

Table 4-9 Communications Gioup Definitions, continued

wer :'-,'-, Pmm Dq
Range of Setting

orselectbn

Pas
Oath Won

DUPLEX

(RS422/485 only) HALF
FULL

DUPLEX - Transmission Type

HALF DUPLEX - Tio wWes
FULL DUPLEX - Four wires

LOOPBACK

ENABLE

DISABL

LOCAL LOOPBACK tests the communlcati
hardware.

ENABLE — Mows loopback test. The UDC gàes
Into Loopback mode in which ft sends and receIves
its own message. The 1100 spIays PASS or
"FAIL" In the upper display and "LOOPTEST" In the
lower display as long as the test Is running. The UDC
will go Into manual mode. The test Will run until the
operator disables It here.

DISABLE - disables the Loopback test.

SHEDMODE

(DMCS only)

LAST

TO MAN

FSAFE

To A UTO

SHED CONTROLLER MODE AND OUTPUT
LEVEL — determines the irGde of local control you
want when the controller Is shed from the
communications fink.

LAST -SAME MODE AS BEFORE SHED - The
controller will return to the same mode (manual or
automatic) that it was in before shed.

TO MAN — TO MANUAL MODE BUMPLESS
OUTPUT - The controller will return to manual mode
at the same output level that ft had before shed.

FSAFE — TO MANUAL MODE, FAILSAFE OUTPUT
• The controller will return to manual mode at the
output value selected at "CONTROL" pronçt
"FAILSAfE"

ToAUTO — To automatic mode.

SHED SP

(DMCS only) TO ISP
TO CSP

SHED SP — Shed setpolnt (DM05 only).

TO ISP — Controller will use last local SP used.
TO CSP — Controller will use conputer setpolnt.

UNITS

PERCNT
ENG

COMMUNICATION UNFIt—This selection
determines how the controller values are expressed
during communications.

PERCENT OF SPAN
ENGINEERING UNflS
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4.11 Alarms Set Up Group

Introduction An alarm is an indication that an event that you have configured (for
example—Process Variable) has exceeded one or more alarm linilts. There
are two alarms available. Bach alarm has two setpoints. You can configure
each of these two setpoints to alarm on various controller parameters.

There are two alann output selections, High and Low. You can configure
each setpoint to alarm either High or Low. These are called single alarms.

You can also configure the two setpoints to alarm on the same event and to
alarm both high and low. A single adjustable Hysteresis of 0.0% to 5.0% is
configurable for the alarm setpoint

See Table 2-4 in the Installation section for Alarm relay contact information.

Abnns group prompts Table 4-10 lists all the function prompts in the Alarms setup group and their
definitions.

Table 4-10 Alarms Group Definitions

Lower DisplayPrompt Upper Display
Range of Setting

or Selection

Pameter
Definition

AISI VAt Value In Engineering
Units

ALARM 1 SETPOINT I VALUE — This Is the value at
which you want the alarm type chosen in Prompt
"AIS1TYPE" to actuate. The value depends on what
the setpoint has been configured to represent. NO
setpolnt Is required for Communications SHED. For
SP Programming the value Is the segment number
for which the event applies.

A1S2 VAt Value in Engineering
Units

ALARM I SETPOINT 2 VALUE — This Is the value at
which you want the alarm type chosen in Prompt
A1 S2TYPE" to actuate.

The details are the same as A1 Si VAL".

A2SI VAt Value in Engineering
Units

ALARM 2 SETPOINT I VALUE — This is the value at
which you want the alarm type chosen in Prompt
"A2S1TYPE" to actuate.
The details are the same as A1 Si VAL".

A2S2 VAL Value in Engineering
Units

ALARM 2 SETPOINT 2 VALUE — This Is the value at
which you want the alarm type chosen in Prompt
"A2S2TYPE" to actuate.
The details are the same as "Al Si VAL.

Continued on ne,rJ page
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4.11 Alarms Set Up Group, Continued

Table4-10 Alaims Gmup Definitions, continued

LcerDtsplayPronipt tJpperoispiay Parameter
Range of Setting Delhi Won

or Selection

Al S1TYPE ALARM I SETPOINT 1 TYPE — Select wtat you
want Setpolnt 1 of Alarm 1 to represent. it can
represent the Process Variable, Deviation, Input 1,
Input 2. Output, and If you have a model with
communications, you can configure the controller to
alarm on SHED. if you have setpolnt programming,
you can alarm when a segment goes ON or OFF.

NONE NO ALARM
V41 1NPUT1
1N2 INPUT2
PV PROCESS VARIABLE
0EV DEVIATION
OUTPUT OUTPUT (cannot be used with 3 PositIon Step

control)
SHED SHED FROM COMMUNICATIONS
EV ON EVENT ON (SP PROGRAMMING)
EV OFF EVENT OFF (SP PROGRAMMING)

AIS2TYPE Same as MSi TYPE ALARM I SEIPOINT 2 TYPE — Select wtt you
want Setpolnt 2 of Alarm ito represent. The
selections are the same as A1SITYPE.

A2SITYPE Same as AIS1 TYPE ALARM 2 SETPOINT 1 TYPE — Select what you
want Setpoint 1 of Alarm 2 to represent. The
selections are the same as A1SITYPE.

NOTE: Not applicable with Relay Duplex or Position
Proportional outputs.

A2S2TYPE

.

Same as A1S1 TYPE ALARM 2 SETPOINT 2 TYPE — Select what you
want Setpolnt 2 of Alarm 2 to represent. The
selections are the same as AISITYPE.

NOTE: Not applicable with Relay Duplex or Position
Proportional outputs.

ALARM I SETPOINT I STATE — Select whether
you want the alarm type chosen In Prompt
sAlslryn?E to alarm High or Low or the beginning
or end of a segment In setpolnt Ramp/Soak
programming.i'.ai
LOALARM
BEGIN (SI' PROGRAMMNG)
END (SP PROGRAMMING)

A1S1RL

A1S1 EV

I-i
LO
BEGIN
END

Continued on nat page
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Table 4-10 Atanns Group Definitions, continued

Lower Display Prompt Upper Display
Range of Setting

or Selectbfl

Paraneter
Definiflon

A1S2HL

A1S2 EV

H
10
BEGIN
END

ALARM 1 SETPOINT 2 STATE — Select whether
you want the alarm type chosen in Prompt
"A1S2TYPE" to alarm High or Low or the beginning
or end of a segment In setpolnt Ramp/Soak
programming.

HIALARM
LOALARM
BEGIN (SP PROGRAMMING)
END (SP PROGRAMMING)

A2S1HL

A2SI EV

H
LO
BEGIN
END

ALARM 2 SETPOINT I STATE — Select whether
you want the alarm type chosen In Prompt
A2S1TYPEto alarm HIGH or LOWorthe beginning

or end of a segment In setpolnt Ramp/Soak
programming.

HIALARM
LOALARM
BEGIN (SP PROGRAMMING)
END (SP PROGRAMMING)

A2S2HL

A2S2 EV

H
10
BEGIN
END

ALARM 2 SET POINT 2 STATE —Select whether
you want the alarm type chosen in Prompt
A2S2TYPE" to alarm HIGH or LOW or the beginning

or end of a segment in setpoint Ramp/Soak
programmtng.

HIALARM
LOALARM
BEGIN (SP PROGRAMMING)
END (SP PROGRAMMING)

AL HYST 0.0 to 5.0% of span or full
output as appropriate

ALARM HYSTERESIS —A single adjustable
hysteresIs is provided on alarms such that when the
alarm Is OFF ft activates at exactly the alarm setpoint;
when the alarm Is ON, It will not deactivate until the
variable is 0.0% to 5.0% away from the alarm
setpoint.

Configure the hysteresis of the alarms based on
INPUT signals as a % of Irçut range span.

Coflfigure the hysteresis of the alarm based on
OUTPUT signals as a % of the full scale output range.
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4.12 Calibration Data

Intmductlcn The prompts used hest are for field calibration purposes. Refer to Section7
- Calibration in this manual for complete infomiation.

4.12 Status Test Data

Introduction The prompts used here are for determining the reason for a contmller
failure. Refer to the Section 9— Troubleshooting in this manual for
complete information.
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Overview

Section 5 — Operation

Icn This section gives you all the information necessary to monitor andoperate
your contmller. Review r Interface shown in "Monitoring" to
make sure you axe familiar with the indicator definitions. The key fUnctions
are listed in Section 1 - Overi'iew.

See Page

83
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108
109
110
110
111
112
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what's ki this section? This section contains the following topics:

Topic

5.1 OveMew

5.2 I-low to Power Up the Controller 84

5.3 HowtoEnteraSecurityCode 86

5.4 Monitoring Your Controller
—

Operator Interface
Decimal Point Position
Viewing the Operating Parameters
Diagnostic Error Messages

87
87
ei
88
89

5.5 Start-Up Procedure 90

5.6 Operating Modes
Definitions
Changing Operating Modes
Selecting Manual or Automatic
Position Proportional Backup Mode

91
91
91
92
93

5.7 Setpoints
Selecting the Local Setpoint Source
Changing the Local Setpoint
Enabling the Remote Setpoint
Switching between Setpoints
Setpoint Selection Indication

94
94
94
95
95
96

5.8 Setpoint Ramp Rate 97

5.8 SIngle Setpolnt Ramp
Configuring the Ramp
Running the Ramp

98
98
98

5.9 Using Two Sets of Tuning Constants 101

5.10 Alarm Setpolnts 104

5.11 Three Position Step Control Algorithm 105

5.12 DIgital Input Option (Remote Switching) 106

5.13 Adaptive Tune
Configuration
Start-up mode
SP Adapt
Aborting Adapt We Tuning
Re-tuning
Error Codes



5.2 How to Power Up The Controller

665

Apy power

Diagnostic tests

When power is applied, the controller will nm three diagnostic tests. All the
djs1g will light and then the controller will go into automatic mode.

Table 5-1 lists the three diagnostic tests.

Table 5-1 Power Up Diagnostic Tests

Prompt on Lower Display Condition

RAM TEST Check RAM

cacwsr Check Non-latile memory

CALTEST Check Cailbratbn

Test failures

Troubleshooting

If one or more of these tests fail, the controller will go to the Fail-safe
Manual Mode, and 'PAILSAFE" will flash in the lower display.

If the output type is Position Proportional, and AUTO-CAL has never been
done, a prompt "CALMTR" will appear suggesting that the controller be
calibrated.

Refer to "STATUS TESTS" in Section9- Troubleshooting to identify and
correct the problem.

Coadnuedon next page
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5,2

13
How to Power Up The Controller, Continued

chodc the displays and
kOys

Ksyenu

Use the pmcedure in Table 5-2 to run the display and key test.

Table 5-2 Pmcedure for Testing the Displays and Keys

Press Result

'"' me cortttDer will run a display test. All the displays will
light for 8 seconds, then the displays will look like this:

and hold In,z u D(SP1Y
IKOYS I

atthesametime

Lower Thspby

I

Press each key to see
if II works

When the key Is pressed, the lower display will
indicate the name of the key pressed.

Key Pressed Lower Display
FUNC11ON FUNCTION
LOWER DISPLAY LWR DISP
MANUAL/AUTO AUTO MAN
SETPOINT/SELECT SP SEL
A INCRMENT
'V DECRMENT
RUN/HOLD RUN HOLD
A. + 'V INCRDECR
FUNCTION÷SETUP FUNC SU

if no key is presses for 20 seconds, the test will time out and the controller
will go into control mode.

if any test fails, go to "Controller Failure Symptoms" in Section 9 -
Troubleshooting.

When a key is pressed and the prompt "KEY ERROR" appears in the lower
display, it will be for one of the following reasons:

• parameter not available,
• not in Set Up mode, press [SET UP] key first,
• Key malfunction, do keyboard test.
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5.3 Enter a Security Code

lntmductlor. TheLOCKOUTfeature in the UDC3000 is used to inhibit changes (via
keyboard) of certain functions orparanteters by unauthorized personnel.
There are different levels of LOCKOUT depending on the level of security
required. These levels axe:

NONE
CAlIBRATE
+CONP
÷ VIEWING
MAXB(UM

See Section 4- CoçfigurationDefinitions for details.

Securfty code numbers The level of keyboard lockout may be óhanged in the Set Up mode.
However, knowledge of a security code number (1 to 4095) may be
required to change from one level of lockout to another.
When a controller leaves the factoiy, it has a security code of 0 which
permits changing from one lockout level to another without entering any
other code number.

Procedure Ifyou require the use of a security code, select a number from 0001 to 4095
and enter it when the lockout level is configured as "NONE".
Thereafter, that selected number must be used to change the lockout level
from something other than "NONE".

Write the number on the Configuration Record Sheet in the
configuration section so you will have a permanent record.

Use the procedure in Table 5-3 to enter a security code.

Table 5-3 Procedure for Entering a Security Code

Step Press Action

1
SET 1W

tJntilyou see
Upper Display

ISrUP
Lower Display

ITUNNGI
2

J4TiON
Until you see

Upper Display

I

Lower Display

ISEaflw

digit number in the upper display

This will be your securitycode.
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Monitoring Your Contr her

Opflot uneSco The indicators and displays on the Operator Interface letyou see what is
happening to your process and how the controller is responding.

Figure 54 is a view of the Operator interface. A description of thedisplaysand indicators is included.

FIgure 54 Operator Interface

Mdcatr SM6on when It

AIM-Alarm oondtions exist

Dl-DigitS hiput

RSP-RetflSPorSP2acM i

Upper DIsplay -8xChasrs
• Normal CpecaSn - fourdghs dedted to dlay the pmss variable
• Con5gtrdon IMde - dsplaysperec vaLe or selection
thwe DIsplay -eigMthamders
• Normal Operation. ckplays — pefameurs and vaLes
• Corthgtxation Mode - ds$ays ttmdon gwps and —

tiot when it fl =c;z;:;;çtion eceve
MAN-contdlerkmanual mode —J

A-controller hi automatic mode —

F-°Fatroitheitbei,g used

— DSallon Baigraph
• centarbarlndcates PV Is
withhi±1%cIseoht
• Next bar will light if PV is
between±1% but less that

hi dSation
• if PVIs equal to or great then

10% deiilatiut, the ntor bar
plus al ten deviation bars will light

Decimal palm position In each display, when no decimal place is configured, the right-most
character is blank
When a single decimal position has been configured and values greater than
1000 are displayed, the right-most character is blank but the decimal point
will be lit.

Continued on next page
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5.4 Monitoring Your Contr tier, ContinuS

Viewing the op6BUflg Press the [LOWER DISPLAYI key to scroll through the operating
pasameters

parameters listed in Table 5-4.
The lower display will show only those panmeters and its value that apply
to your specific model and the way in which it was configured.

Table 5-4 Lower Display Key Parameter Prompts

Rompi Desctlptlon
.* Local Setpoint 1

2SP Local Setpoint 2 (where remote setpoint does not apply)

RSP Remote Selpoint (when available)

21W Input 2

CEV PV deviation from setpolnt (±999.9 maxImum)

ZZRAXX.XX lime remaining in Setpoint Ramp
U Segment Number
XX.XX = HrslMinutes

ZZS*0000( Time remaining in Setpoint Soak
U = Segment Number
)OCXX = HrslMinutes

PIDSETX ** Tuning Parameter Set X=1 or2

OUT Output Value in Percent (%); also 3PStep estimated
motor position when no slidewire exists' Computer Setpolnt (when setpolnt is In override)

SPn Setpoint Now (for setpoint rate)f 3 Position Step motor position when slidewire Is
connected

** You can press S or 'V to change the value of this parameter.

Continued on nex! page
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Monitoring Your Controller, Continued

ougnostic entr
mesSageS

The UDC3000 performs background tests to verify data and memory
integrity, If them is a malfunction, an error message will be displayed.

In the case of mom than one simultaneous malfunctions, only the one with
the highest priority will appear on the lower display.

A list of error messages is contained in Table 5-5.

If any of these error messages occur, refer to Section 9 - Troubleshooting
for information to correct the failure.

Table 5-5 En'or Messages

Pmfl Desctiptlon

FE FAIL Unable to write to non-volatile memory

FAiLSAFE Failsafe

INPI FAIL Two consecutive failures of Input 1 integration

INP2FAIL Two consecutive failures of input 2 Integration

SW FAIL Position Proportional slidewire Input failure

CCt4F ERR Low limit greater than high limit for PV, SP, Reset or
Output

INP1 RNG Input 1 out-of-range
Linear: out-of-range
Characterized: out-of-range

INP2 RNG Input 2±10% out-of-range

PV LIMIT PV out-of-range

RV LiMIT Remote Variable out-of-range
Note: RV (input I x ratio) + bias
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The Start-up procedure is given in Table 5-6.

Table 54 procedure tbr Starting Up the Controller

Step

1

Operation Press ctIon

select manual
mode , until "MAN" Indicator Is ON.

The controller Is In manual mode.

2 Adjust the
output

4
r4

to adjust the output value and ensure
that the final control element is
functionIng correctly.
Upper Display

'41 shows the PV value
thwr Display

c:—shows OUT and the
output value In %.

3 Tune the
controller SC' Make sure the controller has been

configured properly and all the values
and selections have been reconied on
the Configuration Record Sheet.

To tune your controller manually, see
Section 11 - Appendix B
Refer to Set Up group 'TUNING" to
ensure that the proper selections for
PROP BID or GAIN, RATE MIN, and
ASET MIN or RSET RPM have been
entered.

For controllers with ADAPTIVE TUNE,
see the procedure In this section.

4 Enter the local
sepon

WWER
Upper Display

-I showsthePVValue

ow& N
SI' and the local

setpolnt value

A
or

Y
To adjust the local setpolnt to the value
at which you want the process variable
maIntained.

The local setpolnt cannot be changed If
the Setpolnt Ramp function is enabled.
11" or R appears In the upper display.

5 Select
Automatic

0 e
' until "A" Indicator Is ON.

The controller Is In Automatic mode.

The controller will automatically adjust
the output to maintain the process
variable at setpoint, If the controller is
properly tuned.
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Operating Modes

—AvaM3 modes The controller can operate in any of three basic modes:
Manual

• Automatic with Local Setpoint
• Automatic with Remote Setpoint

Manual and Automatic with Local set point sit standard featmts and
Automatic with Remote Setpoint is optional.

AUTOMATIC with In automatic local mode, the controller will operate
LOCAL SETPOINT from the local setpoint and automatically adjust the

output to maintain the setpolnt at the desired value.
In this mode you can adjust the setpoint. See 5.7 -
"Setpoints".

AUTOMATIC with In automatic remote mode, the controller will operate
REMOTE SETROINT from the setpoint measured at input 2.

Mjustments are available to ratio this input and add a
constant bias before it Is applied to the control
equation. See Section 3- Configuration, Set up
group "Control".

What happens when
youchange modes

Table 5-8 explains what happens to the controller when you switchfrom
one mode to another.
Table 5-8 changing Operating Modes

Mode Change Description

Manual to Automatic
Local Setpolnt

The local setpoint Is usually the value previously
stored as the local setpoint.
PV Tracking Is a configurable feature which modifies
this. When it Is selected, the local setpolnt value tracks
the process variable value continuously while in
manual. LSPI=PV at the moment you switch from
manual to automatic. LSP holds at this one value.

Manual or Auto L.ocal to
Automatic Remote SP

The second Input value with Ratio and Bias applied is
used to calculate the control setpolnt.

Automatic Remote SP
to Manual or Auto Local
Setpolnt

If configured for Local Setpoint Tracking, when the
UDC transfers out of remote setpolnt, the last value of
the control setpoint Is Inserted Into the local setpolnt.
If LSP tracking Is not configured, the local setpolnt will
not be altered when the transfer Is made.

Continued on nat page
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Ibde definitions Table 5-7 lists the three modes and their definitions.
Table 5-7 Operating Mode Defihilions

MANUAL

OperatIng Mode Definition

When switched to manual node, the controller lio
its output at the last value used during automatic
operation and stops adjusting the output for changes
In setpoint or process variable.
Instead, you adjust the output by changing the value
shown in the lower display. See "SelectingModes".
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5.6 Operating Modes, continued -

Selecting Manual or 4& altatc action switch places the controller in Automatic or Manual
Automaticmode mode of operation.

Switching between manual and automatic will be bumpless, except when
PD÷MR algorithm is selected.

Table 5-9 includes procedures for selecting automatic or manual mode and
changing the output while in manual.

Table 5-9 Procedure for Selecting Automatic or Manual Mode

Step Operation Press Action

1 Selecting
Automatic
Mode

until A indicator Is ON.
The controller regulates Its output to
maintain the PV at the desired setpoint.

Upper DispLay

I I shows the PV value
Lower Display

I— shows SP and the
setpoint value

The deviation bargraph indicates the PV
deviation from the setpoint.

2 Selecting
Manual Mode ALJQ j

until aMAN. indicator is ON.
The controller holds Its output at the last
value used during automatic operation
and stops adjusting the output for
changes in setpoint or process variable.

Upper DispLay

shows the PV value
Lower Display

[ shows OUT and the
output value In (%).

The deviation bargraph Indicates the PV
deviation Irom the setpolnt.

3 Adjust the
Output in
Manual Mode

or
to adjust the output value while In
manual mode.
UpecDisçAay

l::—shows the PV value
Lower Display

EIIIIIEE} shows OUT and the
output value in %.

4 Return to j I The A" indicator will appear indicating
Automatic I I kitomatc mode.
Mode

Continuedon next page
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5.6 Operating Modes, Continued

JrOdIOTII This feature provides forpiu proportional models to automatically
eaclwp mode change to a Three Position Step algorithm if the slidewize input signal fails.

Ths will maintain control of your process.
"1N2 RNG" or "SWFAIL" will flash in the lower display and the "OUT'
display will show a estimated motor position WIThOUT a decimal point

93
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5.7 Selpolnts
lnttOdUCtlOfl You can configure the following setpoints for the UDCS000 contmller.

• A single local seqoint
•2 local setpoints
• A local setpoint and a zemote setpoint (Remote setpoint is an option)

These seq,oint can be toggled by the SETPOINT/SELECFI key.

Selecting the local Use the pmceduxe in table 5-10 to select a single local setpoint source or
SPOM two local setpoints.

Table 5-10 Procedure for Selecting the Local Setpoint Sotute

step Operation Press ActIon

1 Enter Set Up
mode

I I
SETW

until the displays read:
Upper Display

ISETUP I

Lower Display

I

2 Display Local
Setpolnt
Source
selections

I I

I I
until the displays read:
Upper Djty[ 4—fSooint source selections

i Loctu..
Lower

2 LOCAL
I

3 Select the
desired source

4
or
V

to select the desired setpolnt source in
the upper display.

'

4 Return to
control

I IltnwI The controller will assume normal
control.

Changing the local Use the pmcedure in Table 5-11 to change either of the local setpoint value.
setpolnts

Table 5-11 Procedure for Changing the Local Setpoints

Step Operation Press Action

1 Select the
setpolnt

I

I

}

I
until you see

Upper Display

4- The PV value

Lower Display

4+-SP or2sp andthe
local setpolnt value

2 Change the 4 to change the local setpolnt to the value
value or at which you want the process

y maintained. The deviation bargraph
- Indicates PV deviation from setpoint.

Continued on next pane
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5.7 Setpolnts, Continued

EnS3Un9 (ordlsabllflg) Use the procedure in Table 5-12 to enable the remote setpoint source astheremotesetpolflt Input 2.
Table 5-12 Procedure for Enabling (or disabling) the RemoteSecpoinc

S Operation Psvss ________ Action
I Select Set Up Until you see:

Group SETtW UpperDsplay

'SETUP'

I

2 Selectthe
Remote
Setpolnt
Source Prompt

h1 Untllyousee:
upperoisçAay

- 1 The Remote
Setpolnt soume

LWOCOSP1aY selection

JFG'SFC I tfl.E-notusecj
IN2 -lrcxit2asRsp

to enable or disable the remote setpoint.3 Change
selection

4 Return to
normal
operation

I IIwwIs'a This will return the controller to normal
operation.

Swftcblng between You can switch between Local and Remote setpoints or between two Local
setpolnts setpoints when configured. Use the procedure in Table 5-13 to switch

between setpoints.
Table 5-13 Procedure for Switching Between Setpoints

Step Operation Press Action

1 Switch
between
Setpoints

I sasr
or

I iovw
I I

alternately select Local setpolnt I and
Remote setpolnt or switch between the
2 Local Setpotnts.
or
until you see the desired setpoint
indicated

ATrEN11ON I 'KEV ERROR will
appear In the lower display It the remote
setpolnt or 2nd local setpolnt Is not
configured as a setpolnt source, or If you
attempt to change the setpolnt while a
setpoint ramp Is enabled.

2 Change the
Local setpolnt
value

A V The REMOTE setpolnt cannot be
changed at the keyboard.

Continued on next page
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5.7 Setpoints, Continued

SetPoint selodilon Table 5-14 shows how the indicators itact and what thedisplays show for
each type of setpoint.

Table 5-14 Setpoint Selection Indication

Using Local Using Remote Using 2nd Local
Setpolnt Setpolnt Setpoln

RSP OFF ON ONII
Upper PV 1W PV

Lower SP
D(spby Setpolnt

the Local
Source

RSP and
Setpolnt

Remote
Value

SP2 and the 2nd
Local Setpolnt
Value

96
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5.8 Setpoint Rate

Onfigur10I You can conflgum a Setpoint Ramp Rate that will apply to any Local

setpoint change immediately.
Refer to the Configuration Section to enable the ramp and set an upscale or
downscale rate value.
Make sum SP RAMP and SP PROG are disabled.

oporatlon
When a Local setpoint change is made, the controller will ramp from the
original setpoint to the new one at the rate specified. This changing (current)
setpoint can be viewed on the lower display.

Press the [LOWER DISPLAY key until you see SPn and the setpoint

value in the lower display.

,,93uDcaooocontrollerProductManua1



51.9 Single Setpoint Ramp
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You caj configure a single setpoint ramp to occur between the curn iy,nj
setpoint and a final local setpoint over a time interval of from 1 to 255
minutes. You can RUN or HOLD the ramp at any time.

Table 5-15 lists the procedure for configuring the Setpoint Ramp
parameters. The procedure for SP Prnmtm is in Section6-Sespoint
Programming Option.
Table 5-15 Procedure for Configuring a Setpoint Ramp

Step Operation Press Action
1 Select

SP RAMP
Set Up Group

Until you see:
upper Display

[ETuP I

Lower Display

ISPaWPI
2 Select the

Setpolnt Ramp
function

Until you see:
Upper Display

f DISABI

Lower Display

Until you see:
Upper Display

fENABEI
Lower Display

ISPaAMPI
NOTE: You cannot chan9e the current
local setpolnt if the setpoint ramp
function is enabled. Make sure SP RATE
and SP PROG are disabled.

4 Set the Ramp
Time

Until you see:
upper Display

I - The ramp time
In minutes

Lower Display

I11MEMIN I

A
V

to change the upper display value to the
nurtter of minutes In which you want the
final selpoint to be reached.
Setting Range 1 to 255 minutes
NOTE: Entering 1)" will Imply an
Immediate step change to the final SP.

Upper Display

I - j TheFinal
Setpoint value

Lower Display

EINALSP

to change the upper display value to the
desIred final setpolnt value.
Setting Range = within the setpoint limits

3 Enable
Setpoint Ramp

Continued on next page
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conflgudng the
setpolnt ratip

Piocedure

RJCfl
5 Set the Final

Setpoint value

6
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5,9 Single Setpoint Ramp, Connnued

Running the setpolnt Running a Setpoint Ramp includes stathng, holding, viewing the ramp
time, ending the ramp and disabling it.

procedure Table 5-16 lists the pmcedwe for running the Seipoint Ramp.
Table 5-16 Procedure for Running a Setpoint Ramp

Step Operation Press Action

1 Put the
controller Into

mor°
I
Lto I

until "A Indicator Is ON and you will see:
UpperDisplay

4j Handthepvvalue
Lower Display

SI' and the present
setpolnt value

2 Set Start SP A
or,r

until the start setpoint value you desire is
indicated In the lower display:
Upper Display

I 4 HandthePVvalue
Lower Display

SR andthe start
setpolnt value

3 Start the Ramp You will see:
Upper Display

1 RandthePVvalue
Lower Display

[:II:T}—s and athanging
setpoint value

NOTE: The value In the lower display will
be Increasing or decreasing toward the
final setpolnt value.
The PV value In the upper display will
also change.

4 Hold the Ramp
at the current
value

This holds the ramp at the current
setpolnt value.

Press again to continue run.

A ICEY ERROR prompt will appear it
jRUN/HOLD) key Is pressed while
as RAMP" Is disabled.

5

,

View the
remaining ramp
time

flI Until you see:
Upper Display

I RorHarid
Lower Display

the PV value

RAMP XXXM
(Tune remaining)

Procedure conWwed on ne.zt page
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5.9 Single Setpoint Ramp, continued
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Procedure, continued
Table 5-16 Procedure for Running a Setpoint Ramp, continued

Stop Operation Press Action

6 End the Ramp When the final setpoint Is reached, the
fl" changes to I-I" In the upper display

and the controller operates at the new
setpolnt.

ATTENTION I Mytime the local
selpoint is different from the final

setpolnt value and the! RUN/HOLD I key
Is pressed -the ramp will stail again.

7 Disable the
setpolnt ramp
function

a Until you see:
Uppecoisplay

{ SETUP

Lower Display

ISPaAMPI

RIICT1ON
You Will see:
Upper Display

J

Lower Display

I

A '
Untilyou see:
Upper Display

DISABL

Lower Display

ISPRAMPI

8 Return to
normal
operating
mode

I"-!i
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5.10 Using Two Set of Tuning Constants

ductbn

Select two sets

You can use two set of tuning constants for single output types and choose
the way they are to be switched.
The sets can be:

• Keyboaid selected
• Automatically switched when a predetermined Process Variable value

is reached.
• Automatically switched when a pxedetennined Setpoint value is

reached.
The following procedures show you how to:

• Select two sets
• Set the switch-over value
• Set tuning constant value for each set
• Switch between two sets via the keyboani (without automatic switch-

over)

The procedure in Table 5-17 tells you how to select two sets.
Table 5-17 Procedure for Selecting Two Set of Tuning Constants

Step Operation Press Action

1 Select Control
Set Up group

SETLW
Until you see:
Upper Display

jsErup
Lower Display

caaJ
2 Select

PlO SETS
function

R*CT1Q4
Until you see:
upper Display

Available selections
are Usted below

Lower Display

[J—I
1 ONLY-I set of constants
2 KEYBD - 2 sets, keyboaitl selectable
2 PVSW - 2 sets, auto switch at PV value
2 SPSW - 2 sets, auto switch at SP value

A
orV

to select the type of PID SET.

Continued on next page
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5.10 Using Two Set I Tuning Constants, on
685 750

Sot switch-overvalue If you sdect 2 PVSW or 2 SPSW, you must set a value at which the sets
will switch over.
The procedure in Table 5-18 shows you how to set this value.

Table 5-18 Procedure for Setting Switchover Values

Step Operation Press Action

1 Select
Switchover
value function

I I

I
PUCTU4

usurlrQ You
srI till in Set&a

Until you see:
Upper Display

I
The switchover
value

wec Display

ISWVALUEj

A
or

to select the switch-over value.in the
upper display.

V_____________
Set Tuning constant
values tar each set

Them are specific tuning constant that must be set for each set The
procedure in Table 5-19 shows you how to access these constants and
change theft values.
Table 5-19 Procedure for Setting Tuning Constant Values

Step Operation Press Action
I

1 Select Tuning
Set Up Group

Until you see:
Upper Display

ISUP
Lower Display

JTUNNGJ

2 Select the to successively display the following
tuning constants:
constants upper Display

tuning constant
value

Lower Display

' I PROP UDOrGAIN'
RATE
RST*
PROP BDZ or GAIND
RATE 2"
RSET2"

A To change the value of any of the above

or listed pmriçts in the lower display.

V
TIDSETI — will be used when PV or SP, whichever is selected, is Qreator than the
switchover value,

PIDSET2 — will be used when PV or SI', whichever is selected, Is ffi than the
switchover value.

Continued on nen page
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5.10 Using Two Set of Tuning Constants, crs

swftch between two
setsvia the kotOWd

This procedure is operational only if 2 P1]) SETS at
"CONTROL" set up group.
The procedure in Table 5-20 shows you how to switch from one set to
another.

Table 5-20 Procedure for switching P1]) SETS fivm the Keyboard

Stop Operation Press —
Action

1 Access the PID
set display

L
ocptAy

Until you see:
Upper Display

The PV value

Lower Display

[Posaix I X=lor2

A
or
'V

t0chanQePIDSET1tOPIDSET20r
vice versa.

You can use Maptive Tune on each set.

10193 UDC3000 Controller Product Manual
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5.11 Alarm Setpolnts
685 752

Introduction

Procedure for
dlspbylng the aiami
setpolnts

An alarm consists of a relay contact and an operator interface indication.
The alarm relay is de enertizedif Setpoint br Setpoint2 is exc&'j
The alarm relay is energized when the monitored value goes into the
allowed region by more than the hysteresis.
The relay contacts can be wired for normally open (NO)-energizedor
normally closed (NC) dc-energized at the rear terminals. See Section 2-
J,tstalloion (Fable 24) for alarm relay contact information.
There are four alarm setpoints, two for each alarm.
The t)pe and state (High or Low) is selected during configuration. See
Section 3- Coztlguradon for details.
The procedure for displaying and changing the alarm setpoints is listed in
Table 5-21.
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Lower Display

ALARMS

Table 5-21 Procedure for Displaying or Changing the Alarm Setpoints

Step Operation Press Action

1 Access the
Alarm Set Up
group

Until you see:
Upper DispLay

j SETUP

to successively display the alarm
setpoints and their values. Their order of
appearance is shown below.
Upper DispLay

I
The alarm setpoint
value

Lower Display

L-I1
A1SI VAIa (Mann 1.SeIp*tlwjue)
A1S2VAL (AI,Sex,t2vaJuo)

A252 VAL = (Main, 2, Solpokit 2 value)

2 Access the
Alarm Setpoint
Values

A
or

to change any alarm setpoint value you
select in the upper display.

V_____________
3 Return to

I
flOiuuuai

operation

LU
Display
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5.12 Three Position Step Control Algorithm

The Three Position Step Control algorithm allows the control of a valve (or
other actuator) with an electric motor driven by two controller output relays;
one to move the motor upscale, the other to move itdowJe,without a
feedback slidewire linked to the motor shaft Adaptive Tune does not
firnction with this algorithm

— mow The Three Position Step control algorithm provides an output display
("OUT') which is an estimated motor position since the motor is not using
any feedback.
Although this output indication is only accurate to a few percent, it is
corrected each time the controller drives the motor to one of its stops
(0% or 100%).
It avoids all the control problems associated with the feedback slidewixe
(wear, dirt, noise).
When operating in this algorithm, the estimated "OUT' display is shown to
the nearest percent (i.e. no decimal).

Accurate motor posltbn

Dsplaytng the motor

In the event that an accurate and repeatable indication in motor position is
required, Position Proportional model's slidewire input can be used to read
the motor position and display it on the lower display as "POS" while still
operating in the Three Position Step control mode.
The slidewire must be calibrated for this to operate correctly.

Table 5-22 list the procedure for displaying the motor position.

Table 5-22 Procedure for Displaying the 3PSTEP Motor Position

Step Operation Press Action

1 Access the
displays py j

Until you see:
Upper DisplayE 4 I The PV value

tmder Display

I 4Ii
P05 = 3PSupmotorpositionwith
sjithw4m connocS
or
OUT = Esfrnaled 3PSwp m
pos$on when no side'Mre exists

10/93 UDC3000 Conuoller Product Manual
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5.13 Digital Input Option (Remot Switching)

IntmductIon The Digital Input option detects the state of external contacts for either of
two inputs. On contact closure, the controller will respond according to
how each digital input is configured.
Make your selection under Set Up group "OPTION", function group
prompt "DIG Ni" or "DIG 1142". See Section 3- Coqfiguration.

Action on closure Table 5-23 lists the configuration prompt selections, the "Action on
Closure", and the display indication for each selection available.

Table 5-23 Digital Input Option Action on Contact Closure

DiG INI at DIG flZ
selections

DIsplay Indtatbn

None Dl 1 2 always off' No Digital Input selection

To MAN "MAN" blinks Puts the controller into manual mode
Contact open returns the controller to former
mode unless AUTO/MANj key is pressed while
digital input Is active.

To LSP Puts the controller into localsetpoint 1.
When contact opens, the controller returns to
former operation, local or remote setpoint,

unless the ISETPOINT/SELECTI key is pressed
while digital Input is active.

To 2SP "ASP BLOCK blinks Puts the controller into local setpoint 2.

To DIR None Selects direct controller action.

ToHOLD 'H" blinks Suspends setpolnt program or setpoint ramp.
Contact open runs the program or ramp.

ToPIDZ P102 In lower display Selects P102

PV 21N Selects the PV to equal Input 2.

To RUN "A" indicator blinks Starts a stopped SP Program.

ToBEGN Resets the Setpolnt Program back to the
beginning of the first segment In the program.
The output goes to failsafe, manual mode.

STOP I Disable PID (I) Integral action.

MANFS Unit goes to Manual Mode, output goes to the
Failsafe value.

To LOCK "LOCKED" when key pressed Disables all keys

To A OUT output goes to value set at control prompt
"AUTO our

.me Digital Input Annunciator will always show the Digital Input status.

Keyboard operation If a particular mode or parameter is selected by the contactclosure, using
the keyboard to select the same parameter will ensure that the selected mode
will be maintained after the remote digital switch is re-opened.
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5.14 AdaptIve Tune(Accutunem)

nmictbn Adaptive Tune will continually adjust the Gain OrProporfional Band (P)
Rate (1). and Reset Time (D) tuning constants in xtspons to setpoint
changes.
Adaptive Tune handles all Local and Computer Setpoint changes.

Pow K wodcs Adaptive Tune uses time domain analysis, and the rule based expert system
techniques to identify the two most dominant process lags plus any dead
time.

It then automatically readjusts the P1]) parameters as necessaly. It does this
while controlling to setpoint in automatic (closed loop) contml mot
These calculated P11) values can be changed, if desired, by disabling
Adaptive Tune and entering different values.

Tuning can be aborted by pushing (Manuall key to return to manual mode.

Setpolnt changes During start-up, or whenever the setpoint changes, Adaptive Tune employs
time domain analysis to tune the process at any desired setpoint without any
prior initinhi7ntion or process knowledge.

Rules and regulations The following is a list of rules and regulations for Adaptive Tune.
Adaptive Tune:

• can tune on all Local or Computer setpoints except ramping setpoints

• will work only for algorithms ND-A or PW-B selections, i.e. it will
NOT work with ON/OFF or Three Position Step control algorithms.

• is done in automatic mode

• can be monitored or reconfigured over Honeywell's communication

network
• can be disabled via Digital Inputs.

• canbeabortedbygoingtomanualmode.

Continued on nat page
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5.14 Adaptive Tune (Accutunetm), conunued
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configuration Before starting Adaptive Tune you must
enable the Adaptive Tune feature
set the nilnimum value of selpoint change in % of span that will result in
rn-tuning.

Use the procedure in Table 5-24 to configure these items.

Table 5-24 Procedure for Configuring Adaptive Tune Parameters

Step Operation Piess Action

1 Select
Adaptive Tune
SetUpG'oup

8'J
Until you see:
Upper Display

SETUP

Lower Display

[ThAPTIVE I

2 Select the type
of Adaptive
Tune

I

FJlCTlOtjj

You wilt see:
Upper Display

I I DISABLE,
wor Display SI' ONLY

ADAPTIVE

A
or

DISABLE - Adaptive Tune disabled
SP ONLY - Adaptive Tune will occur on

setpoint changes only

until the desired selection appears In the
upper display.

3 Enter the
setpoint
change value

RI1CT%4
until you see
Upper Display

I I Range:
Lower Display to 15%

ISPCHANG I
ofPVSn

This is the minimum setpoint change
value on which re-tuning will occur.

A
or
V

Example:
lithe range Is 0 to 2000, and 5% Is
configured here, re-tuning will occur if
the setpolnt change is 100 or larger.

until the desired range appears in the
upper display.

Table continv.edon next page
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5.14

'7 '7

Adaptive Tune (Accutune), confinued

Verify or
change the
process Gain
value

10/93 UDC3000 Controller Product Manual
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Table 5-24 Proceduro for ConfiguringAdaptive Tune Parameters,
continued

Step Opemtlon Press Action

4

configuration.
continued

Stan-up mode

You will see:
upper Display

I I Range:
Lcwer Display 0.01 to 50.00

1KG I

The Process Gain Value Is normally a
READ only value. It should only be
changed If the controller falls to Identify
the process. In this case, set the value to
the algebraic value of PV In percent,
divided by output In percent, as
displayed while in manual mode.

A
or

until the desired range appears in the
upper display.

At stan-up, SP ADAPT tuning is used. The pmcedwt for start-up is listed
in Table 5-25.

Table 5-25 Procedure for Using Adaptive Tune at Start-up

Step Operation Press ActIon

1 Put the
controller Into
manual mode

PjSJ
AUTO

Until the MAN Indicator is ON.
You will see:
Upper Display

'4 the PV value

levier Display

jounoocx I

A
or
Y

to adjust the output value In the lower
display, SO that the PV lines out at least
1O%ofPVrangeandmuChloWerthan
the normal setpolnt setting.

2 Let PV stabilize

I I

Allow the PV to stabilize (stop changing).
Depending on the response time Of the
process, you may have to wait a while for
the PV value to Une out. Watch the
displays for a stable condition.

Table continued on 'ten page
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Stafl4ç mo*
continued

Table s-as Procedure for Using Adaptive Tune at Start-up, continueti

Step CpeiatIOn Press AcdO1

3 Mjust the
setpolnt

LO until you see:
UpperDisplay

I -41 the PVvalue

4 Start SP
ADAPT tuning

A
or
V

IUMW. I
s,um I

Lower Display

ISP)OO(X I

to adjust the setpoint value In the lower
display to the desired setpolnt at which
you pIn to operate after Adaptive Tune
as completed
The controllerwill switch to automatic
mode and the process will start to move
towarti the setpoint and will line out wfth
the proper tuning constants.
A large 1" appearson the left side of the
upper disDlay to Indicate that (SP
ADAPT) Adaptive tune Is In progress.
You will see:
Upper Display

I T)000( - the PVvalue

Lower Display

SP)000 I the setpoint value

SP ADAPT
(aft Stall-up)

SP ADAPT will occur whenever the controller is in automatic mode and a
setpoint change occurs which is greater than the previously configured
minimum setpoint change value.
The controller will delay using any setpoint changes for 30 seconds to
enable it to calculate whether to "SP ADAPT" or not But, if the controller
is toggled between LSPI and LSP2 or if any other key (such as
LOWER/DISPLAY) is pressed, the setpoint change is immediate.
A large 'T' is displayed in the upper display whenever SP ADAPT mode is
in progress.

Abolling Adaptive
Tuning

If it is necessary to stop or abort the tuning, press the Manual/Autol key to
return to Manual mode. This will cause an immediate abort of tuning.

Also, Adaptive Tune can be temporarily disabled by properly configuring a
digital input

Continued on next page
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5.14 Adaptive Tune (Accutunem), Continued

Re-Tuning The controller will evaluate current tuning as SP changes occur. When i-
tuning is requited, the controller operates in automatic modecontrolling to
new intermediate" tuning constants until PY lines out within approximately
0.2% span of SP.

At that point the 'T' disappears and 'Pinal" tuning values are entered and
used until re-tuning occurs again. The controller never goes into manual and
does not bump the output to evaluate tuning requirements.
Note that if re-tuning was not required, no changes will be made; bu the
fl" will still occur to indicate that Adaptive Tune algorithm is measuring the
process response.

Error code accessing When an error is detected in the Adaptive tune process, the message "AT
P$tCOdU ABORT' will appear in the lower display.

Access function prompt "AT ERROR" to determine what is causing the
error. This procedure is listed in Table 5-26.

Table 5-26 Procedure for Accessing Adaptive Tune Error Codes

Step Operation Press Action

1 Select
Adaptive Tune
Set Up Group

l
[TIW

Until you see:
UpperDisplayI '" I
Lower Display

ADAPTIVE I

2 GotoEnor
Code proript naicnat

Vouwilisee:
UpperDisplay

4j Anerrorcode
Lower Display

IATERR I
Table 5-27 lists all the Adaptive tune
error codes and their definitions.

Continued on nat page
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5.14 Adaptive Tune (Accutun&'t), continued

Encodes Table 5-27 lists the Adaptive Tune error codes and their definitions.

Table 5-27 Adaptive Thne Error Code Definitions -

erDPmm t
AT ERROR ADAPTIVE TUNE ERROR STATUS — When an

enur is deteded in the Adaptive Tune process, an
es-mr pmnpt will appear.

NONE NO ERRORS

-
OUTUM OUTPUT GREATER OR LESS ThAN OUTPUT

UMITS - Output set Insufficiently to get Setpolnt
value.

IDEAL IDENTIFICATION PROCESS FAILED. An Illegal
value for Gain, Rate, or Reset was calculated

ABORT CURRENT ADAPTIVE TUNE PROCESS ABORTED
- caused by one of the following conditions:

• changing to manual rn3de
• Digital input detected
• In heat region of output and a cool output
calculated or vice versa.

112 UDC3000 Controller Product Manual 10193



685 761

Section 6 — Setpolnt Ramp/Soak Programming Option

6.1 Overview

What Is ptogtnmlng? The term "progranuning" is used here to identify the process for selecting
and entering the individual ramp and soak segment data needS to generate
the required setpoint versus time profile (also called a program).
A segment is a ramp or soak function which together makeup a setpoint
program. Setpoint ttamWSoak Programming lets you configure 6ramnp and
6 soak segments to be stored for use as one program or several small
programs. You designate the beginning and end segments to determine
where the program is to start and stop.

Review progm data While the procedure for programming is straightforward, and aided by
and configuration prompts, we suggest that you read "Program Contents" in this section as

well as "Section 3- Configuration" before doing the setpoint
programming.

Fill out the worksheet Draw a Ramp/Soak Profile on the worksheet provided and fill in the
information for each segment. This will give you a record of how the
program was developed.

What's Inthls section The table below lists the topics that are covered in this section.

TOPIC See Page

6.1 Overview us
6.2 Program Contents 114

6.3 DrawIng a RanpISoak Profile
Example
Program Record Sheet

116
116
117

6.4 Entering the Setpoint ProgramData
IntroductIon
General Procedure
Alarms on selpoint programs
Prompt Hierarchy and selections

118
118
118
118
119

6.5 Run/Monltorthe Program
Introduction
Hurt/Monitor Functions

SettheLocalSetpolnt
Run State
Hold State
External Hold
External Program Reset
Viewing the present segment number
andtime
Viewing cycles
End Program

Power-up State

121
121
121
121
121
121
121
122

122
122
123
123

10/93
-

UDC3000 Controller Product Manual 113



685 762
6.2 Program Contents

Wh you wilt cocdlgtze Easically, you will configure all the data that is relevant to each tamp and
soá segment for a given setpoint versus time profile. The con trolier will
prompt you through the sequence of segments and associated functions.

Ramp segments A ramp segment is the time it will take to change the setpoint to the next
setpoint value in the program.

Ramps axe odd number segments. Segment #1 will be the initial ramp time.

Ramp time is determined in cithet
-Hours:Minutes Range = O-99hrs:59 mm.

or
RATE* - DegreeilMinute Range =0 to 999
* This selection of time or rate is made at prompt "RAMP UNiT"

Set this prompt before entering any Ramp.

A1TEN11ON I Entering "0" will imply an immediate step change in setpoint
to the next soak.

Soak segments A soak segment is a combination of soak setpoint (value) and a soak
duration (time).
Soaks are even number segments.

Segment 2 will be the initial soak value and soak time.

The soak setpoint range value must be within the setpoint high and low
range limits in engineering units.

SOAKTIME is the duration of the soak and is determined im

TIME - Hours:Minutes RANGE = O-99hrs:59 mm.

Start segment number This designates the number of the fIrst segment.
Range = 1 to 11

End segment nssnber This designates the number of the last segment. It must be a soak segment
(even number).

Range = 2 to 12

Recycle number This number allows the program to recycle a specified number of times
from beginning to end.

Range =0 to 99

Continued on next page
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6.2 Program Contents, continus

aiarameod soak Each soak segment can have a deviation value of from 0 to which
guarantees the value for that segment

Guaranteed soak segment values >0 guarantee that the segments pmess
variable is within the deviation for the configured soak time. Whenever
the±deviation is exceeded, soak timing is frozen.

Them am no guaranteed soaks whenever the deviation value is conagumii
to 0, i.e., soak segments stan timing soak duration as Soon as the soak
setpoint is first maclied, regardless of where the process variable remains
relative to the soak segment.

The value is the number in engineering units, above or below the setpoint,
outside of which the thnerhalts. Therange isO to±99.

- Thedecimal location corresponds to input 1 decimal selection.

pmgrai state This selection determines the program state after completion.

The selections am:
DISABL = Program is disabled
HOLD = Program on hold

Pmgram temilnatlon This function determines the status of the controller upon completion.
S13t0 The selections am:

LAST SP = controls to last setpoint and last control mode

F SAFE = Manual mode, Failsafe Output

I Ifpower is lost during a program, upon power-up the
controller will be in hold and the setpoint value will be the seqoint value
prior to the beginning of the setpoint program. The program is placed in
hold at the beginning of the first segment in the program.

flanp unt This determines the engineering units for the ramp segments.

The selections am:
TIME = Hours:Minu tes

RATE = Degrees/Minutes

A1TENTION I jF.j selection cannot be changed while a program is in

operation.
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6.3 Drawing a Ramp/Soak Profile

Before you do the actual configuration, we recommend thatyou draw a
Ramp/Soak pmfile in the space pmvided on the "Program Record Sheet'
(Figure 6-2) and fill in the assoc Wed information.
An example of a Ramp/Soak Profile is shown in figure 6-1.

Figure 6-1 Ramp/Soak Pmflle Example

Prompt Function Segment Value Prompt Function Segment Vail.

STHTSEO Start 5e9. 1
-

SEG7RAMP Ramp lime 7 2hrs:3(

ENDSEG End Seg. 12
-

SEG8SP SoakSP 8 50'

RECYCLES Number of
Recycles

2

-

SEG811ME Soak lime 8 Ohr.:30

SOAK 0EV Deviation
Value

0 SEG9RAMP Ramp lime 9 0

SEGIRAMP Ramplime 1 1 hr.
-

SGIOSP SoakSP 10 40

SEG2SP SoakSP 2 300 SGIO1IME SoakTime 10 Ohr.3C

SEG2I1ME Soaktime 2 lhr.30 mm. SG11RAMP Ranplime 11 3hrs:3

SEG3RAMP Rarrpllme 3 lhr.
-

SG12SP SoakSP 12 20

SEG4SP SoakSP 4 400
-

SG12TIME Soakilme 12 Ohr.30

SEG4TIME Soak lime 4 1 hr. STATE Controfler
State at end

HO(

SEGSRAMP Ramp lime 5 1 hr.:30 mm. PROG END Controller

Status

LAS1

SEGGSP SoaJcSP 6 250
-

RAMPUIUT Engr.Unit
for Ramp

SEG6TIME Soak lime 6 3hrs.:Omin.

Continued on next page

Ramp/Soak Profile
example

400

Time/i-fours 0 1 23 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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6.3 Drawing a RamplSoak Profile, conunued

Draw your ramp/soak profile on the record sheet shown in Figure 6-2 and
fill in the associated information in the blocks irovided. This will give you
a permanent record of your program and will assist you when entering the
Setpoint data.
Record Sheet

10/93 UDC3000 Controller Product Manual 117

Program Record Sheet

Figure 6-2 Program

prompt Function Segment Value Prompt Function Segment Value

STRISEG Start Seg. SEG7RAMP Rawplirne 7

END SEQ End Seg. SEG8 SI' Soak SP 8

RECYCI-ES Number of
Recycles -

SEG8I1ME Soak Time 8

SOAK 0EV Deviation
Value , -

SEG9RAMP Rwrplinie 9

SEG1RAMP RampTuie 1 -
SQIOSP SOaJCSP 10

SEG2SP SOakSP 2 -
SQ1O1IME SoakTime 10

SEG2TIME Soak lime 2 SG11 RAMP Rarrp lime 11

SEGSRAMP RarrpTune 3 SG1ZSP SoakSP 12

SEG4SP Soak5P 4 SGI2flME

STATE

-

Soakilme 12

SEG4TIME Soak Time 4 Program
Controfler
State

SEGSRAMP Rarrip Tuiie 5 PROC END Controller
Status

SEG6 SP Soak SP 6 RAW LIlT Engr. Unit
for Ramp

SEGGTIME Soak Time 6
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6.4 Entering the Setpoint Program Data

bmoductlon The procedure listed in table 6-1 tells you what keys to press and what
prompts you will see when entering the seqxñnt program data. FoUow the
prompt hierarchy listed in table 6-2 when selecting the functions for setpoint

pwgramrning.

[AtrENTION I Make sure SP RAMP and SP RATE axe disabled first.

Table 6-1 Seipoinc Program Data Entry Procedure

Step MUon Press Result

1
-

Select SP PROG
Group

1%M Upper Display
SETUP

until you see LwDisplay
jSPPAQ3j

2 Select the functions
RNICTIOII

This accesses the function prompts and enables
Setpoint Programming.

Upper Display

I 4 I The arrent value for each prompt is
shown

Lower Display

The individual function prompts within
the setpoint program group are shown.

Successive presses of the [FUNCTIONJ key will
sequentially display all the functions and their values or
selections.
Follow the prompt hieraithy shown in table 6-2.

3 Change the value or
selection of a
function prompt orII

.This changes the value or selection in the upper display.
If the display blinks, you are trying to select an
unacceptable value.

4 Enter Value or
selection Into
men)3ry

This enters the value or selection and goes to another
prompt.

Repeat steps 3 and 4 for each function you want to
change.

5 Exit configuration 1.0*91
DCPtAY

This exits from the configuration mode.

Alarms on the Setpolnt You can configure an event to go ON or OFF at the beginning or end of any
Pmg,an segment. Refer to Section 3- Cot flguration under "Alarms Parz'neters

Group" for details.
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6.4 Entering th Setpolnt Pr gram Data, continued

PmmptHleiwvhy Table 6-2 lists aU the function prompts for Setpoint Program data
configuration in the order of their appearance.
Follow the procedure in table 6-1 to transfer the data frontyour setpoint
Ramp/Soak profile into the controller.
All parameters may be changed while the program is disabled or in HOLD.
Table 6-2 Prompt Hierazvhy and Available Selections

Prompt Definition Value oiSelection(use S or'W)
SP RAMP Setpolnt Ramp selection Selections: DISABLE

SI' RAM' mustbe disabled to allow
Se(polnt Programming.

SP RATE Setpolnt Rate of Change Seledion DISABLE
SI' RA1E mustbe disabled to allow
Selpoint Programming.

SP PROG Setpoint Ramp'Soak
Programming

Selections: ENABLE
DISABLE

SP PROG must be enabled to view
the itnalning prompts.

STRT SEQ Start Segment Number Enter Value: 1 to 11

END SEQ End Segment Number Enter Value: 2 to 12
Always end in a soak Segment
(2,4 12)

RECYCLES Hunter of Program
Recycles

Enter Value: 0 to 99 recycles

soak dev Guaranteed Soak
Deviation Value

Enter Value: 0 to 99
The number selected will be
o to 99± from setpolnt.

Segiramp
or

SEgI rate

Segment#1 Ramplime
Segment #1 Ramp Rate

Enter Value:
Ramp Time 0-9ghrs:O-59m1n, or
Ramp Rate = 0-999 degrees/mm
SeiectftR&MNoDEGMNat
— RAW UNfl
Al raupswfll usethe sane
selection.

SegZ SP Segment #2 Soak
Setpoint Value

Enter Value: Within the Setpoint
rnits

seg2tlme Segment #2 Soak
Duration

Enter Value: O-9ghrs:0-5gmin

Seg3 ramp
or

SEg3rate

Segment #3 Ramp lime
Segment #3 Ramp Rate

Enter Value:
Ramp Time - 0-g9hrs:0-S9min, or
Ramp Rate 0-999 degrees/mm

Seg4 SP Segment #4 Soak
Setpolnt Value

Enter Value: Within the Setpoint
limits

seg4tlme Segment #4 Soak
Duration

Enter Value: 0-9ghrs:O-5gmin

Continued on neil page
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6.4

PmmptHlemrchy
(continued)

Entering the Setpolnt Program Data, ContIi%ued

Table 6-2 Pmrnpt Hierarchy and Available Selections, continued

Pmmpt Definition Vat ie or SelectIon(useS or',')
Seg5ramp

or
SEg5rate

Segment#SRamptime
Segment #5 Ramp Rate

EnterValue:
Ramp Time 0-99hrs:0-5gmin, or
Ramp Rate = 0-999 degreeslmin

SegG SP Segment #6 Soak
Setpoint Value

Enter Value: Within the Setpoint
limits

seg6tlme Segment #6 Soak
Duration

Enter Value: 0-99hrs:0-59min

Seglramp
or

SEg7rate

Segment #7 Ramp Time
Segment #7 Ramp Rate

Enter Value:
Ramp Time = O-99hrs:0-S9min, or
Ramp Rate = 0-999 degrees/Mn

SegS SP Segment #8 Soak
Setpoint Value

Enter Value: Within the Setpoint
limit&

seg8tlme Segment #8 Soak
Duration

Enter Value: 0-g9hrs:0-Sgmin

Seg9 ramp
or

SEgOrate

Segment #9 Ramp Time
Segment #9 Ramp Rate

Enter Value:
Ramp Time = 0-g9hrs:0-59min, or
Ramp Rate =0-999 degrees/mm

SglO SP Segment #10 Soak
Setpoint Value

Enter Value: Within the Setpoint
limits

s gi 0 tIme Segment #10 Soak
Duration

Enter Value: 0-99hrs:0-59m1n

Sgl 1 ramp
or

Sg 11 rate

Segment #11 Ramp
Time
Segment #11 Ramp Rate

Enter Value:
Ramp Time = 0-g9hrs:0-59mmn, or
Ramp Rate = 0-999 degrees/mm

Sgl 2 SP Segment #12 Soak
Setpolnt Value

Enter Value: Within the Setpomnt
limits

sgl Ztlme Segment #12 Soak
Duration

Enter Value: 0-gghrs:0-59m1n

STATE Pivgram state at pmgram
end

Selections: DiSABLE
HOLD(hold mode)

PROG END Program Tennmnation
State

Selections: LAST SP - Hold at
last setpoint in the
program
F SAFE - Manual
mode/Failsafe
output

RAMPUNIT Engineeting units for
ramp segments

Selections: liME
RATE
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Run/Monitor the Program

Introduction Make suit all the "SP PROG" function prompts under the Set Up group
"SP RAMP' have been configured with the required thta.
An9F'willappearintheupperdsplayindicatingthattheprognm the
HOLD state.

Run! Monitor functions Table 6-3 lists all the functions required to run and monitor the program.
Table 6-3 Run/Monitor Functions

Function Result

Con zimied on next page
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Set the Local
Setpolnt sascr

You will see
Upper Display

I ' I LocalSetpolnt
tnwecDisplay Value

1w I

a or w To set the Local Setpoint value to where
you want the program to start out.

Run State
ID

Initiates the setpoint program.

An appears In the upper display
indicating that the program is running.

Hold State Holds the setpolnt program.

An H" appears in the upper display
indicating that the program Is In the
HOLD state.

The setpoint holds at the current
setpolnt.

External Hold If Remote Switching (Digital Input
Option) is present on your controller,
contact closure places the controller in
the HOLD state, if the setpoint program
is running.
The H In the upper display will blink

I AUENTIOtI I me keyboard fakes
priority over external switch for the
RUN/HOLD function.

Contact reopening runs program.

Changing a
Segment while In

Hold

a. or 'w

'

These keys will operate and allow you to
change the segment number while In
HOLD. If a different segment is
selected, it will be started at the
beginning when placed in RUN. If the
orignal segment Is brought back, It will
continue from the point placed in HOLD.
NOTE: changing a segment number may
affect the alarms/events.



6.5 Run/Monitor the Program, continued
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Hurl/Monitor functions
(continued)

Table 43 Run/MonitorFunctions, continued

Function Press Result

ESmJ progran If Remote Switching (Digftai Input
Reset Option) Is present on your controller,

contact closure resets the SP Program
badc to the start of the first segment.
Program cycle number is not affected.

I I
HXDI

Reopening the contact has no effect.

resta,ls the Setpolnt Program

Viewing the present
II13CXSOS(

segment inter
and tkne

I I

ItMi
until you see

Upper Display

I 'R"ancjthepVvajue

Lower Display

For Ramp segments:
# HA XX.XX
'T tRamp limo - Hours:Mnutes cc

I I Ramp flab - Degreesfl.Ikiute

I Indoates Rampse9ment

I Segment Numberoôi onfr)

For Soak segments:

qoacx
I Imlleremaininginse9mentin

I I HaMnutes inthdng curmnt

I I paraflycomplaudmiwte
I ks Soak senent

Segment Number(evon only)

Viewing the nwnber
otcyclesleftlnthe

nran
I I
Io's.'v I

until you see

Upper Display

LI—"RandthePVvaIue
Lower Disp

I

RECYC XX

I
RomáiingCydesOb99
This number bidudes the

wrtent — ccmploSe.

Continued on next page
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6.5 Run/Monitor the Program, continued

(coMlnu
Table 6-3 Run/MonitorFunctions, continued

Function Press Result

s progran When the final segment is completed
the R" In the upper display either
changes to *11* if Configured for HOLD
state, ordisappeaN If configured for
disable of setpolnt programming.

The controller operates at the last
setpoint in the program In automaticor
will be In manual mode at the failsafe

________________ ___________ output.

Power-up state The program will be placed in HOLD mode at the beginning of the program
at the local Setpoint value prior to the beginning of the program.
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7.1 Overview

Section 7— Input Calibration

Introduction This section describes the field calibration procedures for Input 1 and
Input 2.
Every IJDC3000 controller contains all input actuation ranges fully factory
calibrated and ready for configuration to range by the user.
However these procedures can be implemented if the factory calibration of
the desired range is not within specifications.
Note that the field calibration will be lost if a change in input type
configuration is implemented at a later time. The original factory calibration
data remains available for later use after a field calibration is done.

What's Inthis section

bratbn steps

This section contains the following topics:

Topic See Page

7.2 MinirTum and maxinvm range values 126

7.3 PrelimInary Information
Disconnect the field wIring
Equipment needed

127
127
128

7.4 Input 1 Set Up Wiring -
Thermocouple inputs using an ice bath
Thermocouple Inputs using a precision resistor

• RID (Resistance Thermometer Device) Inputs
• Radiamatic, Millivolts, or Volts except 0-10 Volts

Inputs
•OtolOVoltsinput
• 4-20 Milhiamps input

129
129
130
131

132
133
134

7.5 Input 1 Calibration Procedure 135

7.6 Input2SetupWuring
•4-20 Milliarrps Input
•lto5Voltsinput

137
137
138

7.7 Input 2 Calibration Procedure 139

Use the following steps when calibrating an input

Step Action

1 FInd the minirmim and maximum range values for your PV Input range
from Table 7-1.

2 DIsconnect thefield wiring and find out what equipment you will need
to calibrate. DO NOT remove external resistor assentlies (if present).

3 Wire the calibrating device to your controller according to the Set Up
wiring Instructions for your particular Input.

4 Follow the calibration procedure given for Input #1 or Input #2.

10/93 UDC3000 Controller Product Manual 125



7.2 Minimum and Maximum Range Values
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Select the range values You should calibrate the contmller for the minimum (0%) and Maximum
(100%) range values of your particular sensor.
If you have a two input controller, calibrate each input separately.
Select the Voltage or Resistance equivalent for 0% and 100% range values
from Table 7-1. Use these value when calibrating your controller.

Table 7-1 Voltage and Resistance Equivalents for 0% and 100% Range Values

Sensor Type PV input Range Range Values

BThemocouple

op °C 0% 100%

0 to 3300 —18 to 1815 —0.010 my 13.763 mV

Eli en ocoupie -454 to 1832 —270 to 1000 —9.835 mV 76.358 my

E(low)Thennocoupie -200 to 1100 —129 to 593 —6.471 my 44.547 my

Jlhemiocouple 0 to 1600 —18 to 871 —0.885 mV 50.059 my

JQow}Themiocouple 20 to 770 —7 to 410 —0.334 my 22.397 mV

Kmennocouple 0 to 2400 —18 to 1316 —0.692 my 52.939 my

K(low)Therrnocouple —20 to 1000 —29 to 538 —1.114 my 22.251 my

NINIM0IyT,C 32 to 2500 0 to 1371 —0.001 my 71 .330 my

NINIMo1y(low)TiC 32 to 1260 0 to 682 —0.001 mV 31 .820 my

NlcmsllNlsUTX 0 to 2372 —18 to 1300 —0.461 my 47.502 my

Rmermocouple 0 to 3100 —18 to 1704 —0.089 mv 20.275 my

Smemiocoupte 0 to 3100 —18 to 1704 —0.092 my 17.993 my

TThermocouple -300 to 700 —184 to 371 '-5.341 mV 19.095 my

TQow)Thesmocouple -200 to 500 —129 to 260 —4.149 my 12.572 mV

WSW26T/C 0 to 4200 —18 to 2316 —0.234 mV 37.066 mV

W5W26 (low) T/C 0 to 2240 —18 to 1227 —0.234 mV 22.277 my

RID QEC=O.00385)

l000hms
100 Ohms (low)

500 Ohms

-300 to 1200
0 to 300

-300 to 1200

—184 to 649
—18 to 149

—184 to 649

25.18 fl
93.03 fl

125.90 fl

329.16 fl
156.90 fl

1645.80 fl

RadIaIWUC(RH) 1400 to 3400 760 to 1871 0.99 my 57.12 my

Mlianps 4to2OmA 4mA 2OmA

Mlvois

Volts

OtolOmV OmV lOmV

lOto5OmV— lOmV SOmV

lto5yolts
0 to 10 Volts

IVolt

0 Volts

sVolts

10 Volts
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7.3 Preliminary Information

Disconnect the field Depending on which input (#1 or #2) you are going to calibrate, tag and
disconnect any field wiring connected to the input terminals on the rear of
the contmller.

Figure 7-1
Input #2.

shows the wiring terminal designations for Input #1 and

Figure 7-1 Input #1 and #2 Wuing Terminals

10193 UDC3000 ContuDlier Product Manual
127

Coadnuedon nen page



685 776
7.3 PrelimInary Information, continued

Equipment needed Table 7-2 lists the equipment you will need to calibrate the specific types of
inputs that am listed in the table. You will need a scmwdriver
these devices to your conuvller.

Table 7-2 Equipment Needed

Type of input Equipment Needed

Thermocouple Inputs
(Ice Bath)

• A calibrating device with accuracy for
use as a signaJ source such as a millivolt
source.

• Thermocouple extension wire that
corresponds with the type of thermocouple
that will be used with the controller Input.

• Two insulated copper leads for connecting the
thermocouple extension wire from the Ice
baths to the precision calibrator.

• Two containers of crushed ice.

Thermocouple Inputs
(Precision Resistor)

• A calibrating device with accuracy for
use as a signal source such as a millivolt
source.

• Two insulated copper leads for connecting the
calibrator to the controller.

• A precision 500 ohm resistor
connected across input #1 terminals 25(R) and
27(—).

RID (Resistance
Thermometer Device)

• A decade box, with accuracy, capable
of providing stepped resistance values over a
minimum range of 0 to 1400 Ohms with a
resolution of 0.1 ohm.

• Three Insulated copper leads for connecting
the decade box to the controller.

Milllanpere, Millivolt, Volts,
and Radiamatb

• A calibrating device with accuracy for
use as a signal source.

• Two insulated copper leads for connecting the
calibrator to the controller.

• Place current source at zero before switching
ON.

• Do not switch current sources OFF/ON while
connected to the UDC3000 Input.
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7.4

7-27•

Input #1 Set Up Wiring

ThWm l
using an ice bath

Refer to Figure 7-2 and wire the controller according to the procedure given
in Table 7-3.

Table 7-3 Set Up Wiring Procedure for Thermocouple Inputs Using
An Ice Bath

Step ACtIOn

1 Connect the copper leads to the caflbrator.

2 Connect a length of thermocouple extension wire to the end of each
copper lead and Insert the junction points Into the Ice bath.

3 Connect the thermocouple extension wires to the terminals for Input
#1. See Figure 7-2.

Figure 7-2
Bath

10193 UDC3000 Controller Product Manual
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Continued on next page



7.4 Input #1 Set Up Wiring, Contbiued

685 778

Thennoccuple Inputs
using a pmclslon

Refer to Figure 7-3 and wire the controller acconMng to the procedure given
in table 7-4.

Table 7-4 Set Up Wiring Procedure for Thermocouple Inputs Using
a Precision Resistor

Step ActIon

1 Connect the copper leads to the calibrator.

2 Disconnect the cold Junction resistor.

3 Install a 500 Ohm precision resistor across termInal 25(R) and terminal
27(—). See figure 7-3.

4 Subtract the milrivoft value for 77°F (25°C) from the zero and span
value for your range (see Table 7-1 for zero and span values) and
use the adjusted value when calibrating.

Figure 7-3 Wiring Connections for Thermocouple Inputs Using a
Precision Resistor

0) WarnIng: The accuracy of the controller Is directly affected
by the acairacy of this resistor. At a minimum, use a 0.1%.
25ppm resistor

Continued on next page
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Input #1 Set Up Wiring, Conthiued

mu Inputs Use the copper leads and connect the calibrator to the rear terminals of
Input #1. See Figure 7-4.

Figure 7-4 Wiring Connections for RTD (Resistance Thermometer
Det)

10(93 IJDC3000 ConfmlJer Product Manual 131

7.4

Copper Leads
equal length

Continued on ?zext page



7.4 Input #1 Set Up Wiring, continued
685 780

Radna MWvcfts, or
Volts (except 0 to 10
Volts) Inputs

Use the copper leads and connect the calibrator to the tear terminals of
Input #1. See Figure 7-5.

Figure 7-5 Wiring Connections for Radiamatic, Millivolts, or Volts
(except 0 to 10 Volts)

132 UDC3000 Contitlier Product Manual 10/93
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Input #1 Set Up Wiring, Continued

oto 10Volt Inputs Use the copper leads and connect the calibrator to the rear tenninaj of
Input #1. See Figure 7-6.

Figure 7-6 Wiring Connections for 0 to 10 Volt inputs

10/93 (JDC3000 Controller Product Manual 133
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7.4 input #1 Set Up Wiring, cntus

685 782

4 to 20 mA Inputs use acopper leads and connect the calibrator to the rear terminals of
Input #1. See Figure 7-7.

Figure 7-7 Wiring Connections for 4 to 20 mA inputs

134 UDC3000 Controller Product Manual 10/93

25
resistor
assy

Copper Leads
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7.5 Input #1 Calibration Procedur

ntmductlofl Apply powerand allow the controller to wann up for IS mjnut before
youcalibrate.

Please read "Set Up Wiring" before beginning the procuj.
Make sure you have "LOCKOUT' set to "NONE?' See Section 3-.
Configuration.

For linear inputs, avoid step changes in inputs. vsmcothtyfrom initial value to final 100% value.

procedure The Calibration procedure for Input #1 is listed in table 7-5.

Table 7-5 Jnput#1 Calibration Procedure

Step Press ACtlOfl

Enter Calibration Mode fl Upper Display

SETUP 1

Lower Display
until you see INPUT I

You will see:
Upper Display

DISABL

Lower Display

The calibration sequence Is enabled and you willS see:
Upper DisplayjGNI
l.cwer Display

At the completion of the sequence, the selection
automatically reverts to disable.

2 Calibrate 0% You will see:
F)ICflJ4 Upper DisplaylaY I

Lower Display

INIZERO

Adjust yourcalibration device to an output signal
equal to the 0% range value for your particular input
sensor. See Table 7-1 for Voltage or Resistance
equivalents.
Waft 30 seconds, then go to the next step.

Continued on neil page
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7.5 Input #1 Calibration Procedure, continued
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WARNING
The accuracy of the
controller is directly
affected by the acai racy
of this value, change
this value only If the zero
and span calibration
procedures did not
bring the controller
within the specified
accuracy requirements.

Action

You will see:
Upper DisplaylaY I

er Display

INISPAN

Mjust your calibration device to an output signal
equal to the 100% range value for your particular
input sensor. See Table 7-1 for Voltage or
Resistance equivalents.
Waft 30 seconds, and

tf... Then...

ycuarecalibratinga
Thermocouple input

Gotostep4

you are calibrating other
than a Thermocouple input

Go to step 5

The calculations for zero and span are now stored
and you will see:
Upper Display

I -i Thecoidjunction
temperature at the

136 U0C3000 Controller Product Manual 10/93

Table 7-5 Input #1 CalibrationPmccdum, continued

3 calibrate 100%

4 Check the Cold
Junction Temperature FWCfl

Lawor Display rear terminals
IcJTEM' I

The value in the upper display is in the tenths of a
degree. It is the current reading of the temperature
as measured at the thermocouple terminals and
recognized by the controller. You can change this
vakie, ft it is in error, using the S or 'V key.

I ATTENTION I When calibrating TIC Inputs using a
precision resistor, calibrate the cold junction as 77°F
(25°C).

5 Exit the Calibration
Mode FLCT1ON

The controller will store the calibration constants and
exit calibration mode.
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7.6 Input #2 Set Up Wiring

4to 20 mA Input Use the copper leads and connect the calibratorto the rear terminals of
input #2. See Figure 7-8.

7-s Wiring Connections for4 to 20 mA input— Input #2

10/93 UDC3000 Contioller Pmduct Manual 137

Continued on nat page



7.6 Input #2 Set Up Wiring, Continued
665 766

1105 Volt Inputs use the copper leads and connect the calibrator to the rear tenninals of
Input #2. See Figure 7-9.

Figure 7-9

Conftoljer Product Manual
10193

Wiring Connections for 1 to 5Volt input —Input 2
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7.7 Input #2 Calibration Procedure

Apply power and allow the contmller to warm up for 15 minutes bet070 youcalibrate.
Pleaseread "Set Up Wiring" beforebeginning the procedure.
Make sureyou have "LOCKOUT" set to "NONE." See Section 3—
Configuration.

Pmcedure The Calibration procedure for Input #2 is listed in table 7-6.

Table 7-6 Input #2 Calibration Procedure

Step Press Action

Enter Calibration Mode Upper Display

lCAL I

Lower Display
until you see 1t'PU12

You will see:
FL*1CT1OtI Upper Display

DISABL

Lower Display

You will see:
S upper Display__ jGNI

Lower Display

2 Calibrate 0% You will see
F'aldnoN Upper Display

APPLY

Lower Display

_IN2ZERO

Adjust your calibration device to an output signal
equal to the 0% range value for your particular kiput
sensor. See Table 7-1 for Voltage or Resistance
equivalents.
Waft 30 seconds, then go to the next step.

Continued on nw page
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7.7 Input #2 CalIbration Procedure, Continued

665 788

Table 7-6 Input #2 Calibration Pmcedure, continued

Action

You will see
Upper Disçlay

IMPLY I

Lower O
IN2sPAN

Mjust your calibration device to an output signal
equal to the 100% range value foryour partlailar
Input sensor. See Table 7-1 for Voltage or
Resistance equivalents.
Waft 30 seconds, then go to the next step.

4 Exit the Calibration
Mode PIICTION

The controller will store the calibration constants.

LOWER
DISPLAY

To store the calibration constants and exit the
calibration mode.

SETUP

140 UDC3000 Controller Product Manual 10193
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Overview

Section 8— Output Calibrati n

Introduction

WtisIn this section

This
types

section describes the field calibration PitCedUits for the following
of outputs:
• Cuntnt Output
• Position Proportional and 3 Position Step Output
• Auxiliary Output

This section contains the following topics:

Topic See Page

8.1 OvervIew 141

8.2 Current ProportionalOutput CalibratIon 142
• Introduction 142
• Equipment Needed 142
• How to Connect the Calibrator 142
• Calibration Procedure 143

8.3 Position Proportional and Three Position Step Output
Calibration 144

• Position Proportional Control 144
• 3 PosItion Step Control 144
• Equipment Needed 144
• What connection to make 144
• Calibration Procedure 145

8.4 Auxiliary Output Calibration 148
• Introduction 148
• Equipment Needed 148
• How to Connect the Calibrator 148
• Calibration Procedure 149
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8.2 Current Proportional Output Calibration

685 790

lntmductlon

Equipment needed

Calibrate the controller so that the output provides the proper amount of
current over the desired range.
The controller can provide an output current range of from 0 to 21
milliamperes and can be calibrated at 4 mA for 0% of output and 20 mA for
100% of output or any other values betweenOand2l mA.

yon will need a standard shop type inilliammeter, with whatever accuracy is
required, capable of measuring 0 to 20 milliamps.

caUbrawconns Refer to Figure 8-1 and wire the controller according to the procedure given
in table 8-1.
Table 8-1 Set Up Wiring Pmcedure Current Proportional Output

Step Action

1 Apply power and allow the controller to warm up 15 minutes before
you calibrate.

2 Tag and disconnect the field wiring, at the rear of the controller, from
terminals 2(+) and 3(—). See Figure 8-1.

3 Connect a Milliammeter across these terminals.

Figure 8-1 Wiring Connections for Calibrating Current Proportional
Output

142 UDC3000 Controller Product Manual 10/93

Mifliammeter

Continued on next page
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8.2 Current Proporti nal Output, Continued

To exit the calibration mode.
* When attempting to achieve 0 mA, always adjust the

________ output to about 0.5 mA. and slowly deaease until the
output Just goes to zero. Further decrementing will riot
change the output current (since the circuit cannot
produce negative current) but will ailed the accuracy of
the output by aeating a dead zone where no current

___________ flows.

10/93 UD03000 Controller Product Map,jal 143

Pmcodure

Table 8-2

The pitcedum fcr calibrating the Cuncnt Proportional Output is listed in
table 8-2.. Make sum "LOCKOUT' in the Tuning Set Up group is set to
"NONE" See Section 3-. Configuration.

Cwrent Proportional Output Calibration Procedure

top Press MUon

1 Enter Calibration Mode H'I.
until you see

Upper DspIay

thw&

2 CalIbrate 0%
rwcnai

You will see:
Upper Display

'4J avaluebetweeni and2048
Lower Display

ZERO VAL

or

V
until the desired 0% output Is read on the
milliammeter. Use the values shown below
depending on the action of your controller.

OmA Foroto2omADirectAction'
20 mA For 0 to 20 mA Reverse Action
4 mA For 4 to 20 mA Direct Action
2OmA For4to2omAReverseAction

3 Calibrate 100%
scnoti

ThIs stores the 0%value and,
You will see:
Upper Display

I "- avaluebetweeni and 2048

LowecDisplay

SPAN VA!.

S1.
or[ until the desired 100% output is read on the

milliammeter. Use the values shown below
depending on the action of your controller.

2OmA Foroto2omADirectAction
OmA ForOto2omAReverseAction*
20 mA P0,4 to 20 mA Direct Action
4 mA For 4 to 20 mA Reverse Action

4 Exit the Calibration
Mode FINICTION

The controller will store the span value.

ww
DISPLAY

or

Setup
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8.3 Position Proportional and Three Position Step
Output Calibration

POSItIOnPlUpOitlOflal When the UDC 3000 controller has a Position Proportional control output,
contml jjt the controller so that the increase and decrease relays operate

properly with respect to the position of the external feedback slidewiie.

3 PosItion Step control Three position Step Control Output models with Motor Position Indication
This model must have its output calibrated per the entire procedure to ensure
the displayed output (slidewire position) agrees with the final control
element position.
Three Position Step Control Output models without Motor Position
Indication
This model only requires that the 'Motor Time" be entered as shown in the
calibration procedure. FOIL CALIBRATION IS NOT REQUIRED.

Equipment needed None

Connections Apply power and allow the controller to wann up 15 minutes before you
calibrate.
Leave all field wiring connected to the rear terminals.

Auto mode vs Manual There are two ways in which to calibrate Position Proportional or 3 Position
mode Step control:

AUTO mode or MANUAL mode.

Riles for Auto mode vs The Auto-mode selection must be done at least once before the manual
MaflUal mode mode will operate properly. Failure to use the Auto-mode procedure will

prevent the controller from going into automatic control mode.

Displayed values During the Auto-mode calibration procedure, the values being displayed are
used only to indicate if the motor is still traveling.
To view the actual calibration value, use the manual mode after the Auto-
mode is completed. These values can be changed for purposes of tweaking
the calibration.

Continuedon next page
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8.3

Procedure

193

Positi n Prop rti nal and Three P sitlon Step
Output Calibration, Continued

The procedure for calibrating the Position Proportionaloutput and
3 Position Step control output is listed in table 8-3.

Make sure "LOCKOUT' in Tuning Set Up group is set to "NONB." S
Section 3— Coaiflgurat ion.

For "Three Position Step Control Output models without Motor Position
Indication", do steps I and 2 only.

For "Position Proportional Output" and "Three Position Step Control
Output models ivith Motor Position Indication" follow the entire calibration
procedure.

Set Motor Traverse Time

Note: This Is the time it
takes the motor to travel
from Oto 100%.

Until you see:
Upper Display

_________ a value

Lcwer DisplayME
until the proper motor stroke time is reached (see the
motor specs or measure the time)

Range of setting = 5 to 1800 Seconds

Continued on next page
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Table 8-3 Position Proportional and 3 Position Step Output Calibration Procedure

2

Step Descflptlon Press AWait

1 Enter Calibration Mode
SETUP

Upper Display
CALIB

.

.
until you see

Lower Display

i 1

FWCIION



8,3 Positi n Pr p rtional and Three Position Step
Output Calibration, continued

685 794

Table 8-3 Position Pmportional and 3 Position Step Output Calibration Pmcedure, continued

Step Oescdptlon P15% ACtion

3 Select Automatic or until you see:
Manual Cahbxatlon FtR4CTION UpperDtsplayIDl

Dy
Ipospin, I
You can calibrate the controfler output manually or let
the controller calibrate the output automatically.
If the sjldewtre has never been calibrated, you must
use *00 AUTO" first. In the "Automatic Calibration
Mode" (DO AUTO), the controller relays automatically
move the motor In the properdirection.

If desired, however, the motor may be manually
positioned to 0% and 100% positIons.
Disconnect the relay wires. tO MAN".

In the "Manual Calibration Mode" (DO MAN) the
motor does not move, instead, the existIng 0% and
100% values may be changed with the or'V keys.r

AS.
to select automatic or manual calibration.
Upper Display

I '1 DOAUTO
or

'yr DO MAN

If you select DO AUTO, go to step 4
If you select DO MAN, go to step 6
Note: When calibration Is terminated, this selection
reverts to DISABL.

4 DO AUTO
Set 0% value pijjyjnj

The decrement relay Is turned on to move the motor
to 0% posItion.
upper Display

I i-j— counts of feedback

Lower
slidewire (0 to 3000)

LOVAL I

When the motor stops, the display should stop
counting, then, go on to the next step.

5 Set 100% value
FUNCTION

The Increment relay Is turned on to move the motor
to 100% position.
upper Display counts of feedback
I slidewjre (0 to 3000)
Lower Display

spAN VAL 1

When the motor stops, the display should stop
counting, then, go on to step 8.

Continuedon next page
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8.3 Positi n Prop rti nal and Thr e P sitI n Step

Output Calibrati n, continued

Table 8-3 Position Pmportional and 3 Position Step Output Calibration Pmcedu, continued

Step Descaiption Pins Action

6 DOMAN
Set 0% value

1h10N

You will see:
Upper Display

-4] The existing zero
calibration valueLower D
In counts.

IZEROVAI. I

Ltj
or

'V

until the desired zero value is reached In the upper
disp
Upper Display

I 41 Thedesiredzero
value

Lower Display

IZEROVAL

7 Set 100% value I I

I

The controller will store the 0% value and you will
see:
Upper Display

I 4 I The existing span
calibration value

Lower Display In counts
SPAN VAL

S1.
or

I " I

until the desired span value is reached in the upper
display.

Upper Display

4j Thedesiredspan
value

SPAN VAL

For manual calibration, the rotor does not move from
Its position prior to the start of Position Proportional
calibration.

FLflCUON

To exit the calibration mode.

10/93 UOC3000 Contuller Product Manual 147

8 Exit the Calibration
Mode

The controller will store the 100% value.

wwER
DISPLAY

or



8.4 Auxiliary Output Calibration

685 79

lntmductlon Calibrate the controller so that the Awdliaiy outj. at provides the proper
amount of current over the desired range.
The controller can provide an auxiliary output current range of from 0 to 21
milliamperes and can be calibrated at 4 mA for 0% of output and 20 mA for
100% of output or any other values between 0 and 21 mA.

Equipment needed You will need a standard shop type milliammeter with whatever accuracy is
required, capable of measuring 0 to 20 milliamps.

canbmtor connectIons Refer to figure 8-2 and wire the controller according to the procedure given
in table 8-4

Table 8-4 Set Up Wiring Procedure for Auxiliary Output

Step Action

1 Apply power and allow the controller to warm up 15 minutes before
you calibrate.

2 Tag and disconnect the field wiring, at the rear of the controller, from
terminals 16(+) and 17(—). See figure 8-2.

3 Connect a Milliammeter across these terminals.

Figure 8-2 Wiring Connections for Calibrating Auxiliary Output

Milliammeter

Contirtuedon nat page
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8.4

1

Auxiliary Output Calibrati fl, Otifl

pmcedure The pmceduzt for calibrating the Auxiliazy Output is listed in table 8-5.
Make 'tocicour in the Tuning Set Up gmup is set to "NONE."
See Section 3- Coqflguratlon.

Table 8-5 Awdliary Output Calibration Procedure

EntercalibratlonMode I I

ISETLPI
until you see

UpperbisplqI I
LowerflepI
N.aR

Calibrateo% '
FL*ICT1ON

Youwillsoe:
UpperDispl&ij

-4j avaltJe
Asq

OVAL

S.
or

t v

until the desIred 0% output Is read on the
milliammeter. Use the values shown below
depending on the action of your controller.

OrnA Foroto2ornA DirectAction'

4 mA For 4 to 20 mA Direct Action
20 mA For 0 to 20 mA Reverse Action

2OmA For4to2OmA Reverse Action

Calibrate 100% I I

Ft*lCTlOtl
This stores the 0%value and.
you will see:
Upper Display

I 41 avalue
Lower Display

ISPANVAL

I S
or

I V

until the desired 100% output is read on the
rnilliammeter. Use the values shown below
depending on the action of your controller.

20 mA For 0 to 20 mA Direct Action

2OmA
OmA Foroto2omAReverseACtion

4 mA For 4 to 20 mA Reverse Action

4 Exit the Calibration
Mode

I
FUNCTION

I

The controller will store the span value.

LOWER I
DISPtAV J

or

L SE1

To exit the calibration mode.

• When attempting to achIeve 0 mA, always adjust the
output to athut 0.5 m& and slowly decrease until the
output Just goes to zero. Further decrementing will not
change the output current (since the circuit cannot
produce negative current) but will affect the accuracy of
the output by creating a dead zone where no current
flows.

10/93
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Section 9 — Troubleshooting / Service

Overview

Instrumentperformance can be adversely affected by instailation and
application problems as well as haniwart problems. We recommend that
you investigate the problems in the following order;

• Installation related problems
• Application related problems
• Hardware and software related problems

and use the information presented in this section to solve them.
If a replacement of any part is required, follow the procedu listed under
"Parts Replacement Procedures".

The following topics are covered in this section.

Topic See Page
9.1 Overview 151

9.2 Troubleshooting AIds
• Overall Error Messages
• Controller Failure Symptoms
• Customer Support
• Determining the Software Version Number

153
153
153
154
154

9.3 Power-up Tests 155

9.4 StatusTests 156

9.5 Background Tests iso
1609.6 Controller Failure Symptoms

9.7 Troubleshooting Procedures
• Power FaIlure
• Current Proportional Output Failure
• Position Proportional Output Failure
• lime Proportional Output Failure
• lime/Current - Currentflime Proportional Output Failure
• Alarm Relay Output Failure
• Keyboard Failure
• Communications Failure

161
161.
162
163
164
165
166
167
168

9.8 Parts Replacement Procedures
•Howtorernovethechassls
• How to replace the display/keyboard assembly
• How to remove printed wiring boards from the chassis
• Printed wiring board Identification
• 2nd Input board replacement procedure
• Power input board replacement procedure
• Digital Input board replacement procedure
• Aux.Out/Comm. board replacement procedure
• MCU/output board replacement procedure

169
170
171
172
173
174
175
176
177
178

9.9 Maintenance 179

Continued on 'ten page
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9.1 Overview, Continued

kstallatlonrelated Read the jt4jation section in this manual to make sure the UDC3000haspmUems been properly installed. The installation section provides information on
protection against electrical noise, connecting external equipment to the
controller, and shielding and muting external wiring.

ATIEN11ON I System noise induced into the controller will result in
diagnostic eiror messages recurring, If the diagnostic errOr messages can be
cleared, it indicates a "soft" failure and is probably noise related.
If system noise is suspected, completely isolate the continUer from all field
wiring. Use calibration sources to simulate PV and check all controller
functions; i.e. Gain, Rate, Reset, Output, Alarms, etc.

Application related Review the application of the controller, then, if necessary, direct your
questions to the local sales office.

Kazdwweand software Use the troubleshooting eimr message prompts and controller failure
related Problems symptoms to identify typical failures which may occur in the controller.

Follow the troubleshooting procedures to correct them.

152 UOC3000 Controller Product Manual 10/93
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9.2 Troublesho ting Aids

overallcoot messages An error message can occur
• at power-up
• during continuous background tests while in nonnaloperation• when the Status Tests am requested

Table 9-1 lists all the error message prompts thatyou could see, the mason
for the failure, and under what test group theprompt could appear.
Refer to Tables 9-3 (Power-up), 9-5 (Status), and 9-6 (Background) for the
particular test group indicated.
Table 9-1 Error Message Prompts

EnOr Message Reason for Failure Test Group Refer to Table

CAL TEST Calibration test failure Power-up or
Status

9-3
9-5

CONE ERR Low limit greater than high
limit for PV. SP, Reset, or
Output

Background 9-6

CONFTEST Configuration test failure Power-up or
Status

9-3
9-5

E E FAIL Unable to write to non-
volatile memoty

Background 9-6

FACT CRC Factoiy Calibratbn Cyclic
Redundancy test

Status 9-5

FAILSAFE Controller in Failsafe Power-up,
Background, or
Status

9-3
9-5
9-6

INP1 FAIL Two consecutive failures of
Input I Integration

Background 9-6

INP2FAIL Two consecutive failures of
Input 2 integration

Background 9-6

INPI RUG Input 1 Out of Range Background 9-6

INP2 RUG Input 2 Out of Range Background 9-6

PV UMT PV Out of Range Background 9-6

RAM TEST RAM test failed Power-up or
Status

9-3
9-5

RV UMIT Remote Variable Out of
Range

Background 9-6

SW FAIL Position Proportional
slidewire Input failure

Background 9-6

CAL MTR Position Proportional or 3
Position Step control with
motor position Indication,
Auto Cal never performed.

Power-up 9-3

Continued on next page
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9.2 Troublesh oting Aids, continued
685 802

coils talhn

Determining the
sot twaie version

Other failures may occur that deal with the Power, Output; or Alarms. Refer
to the controller failure symptom in Table 9-7 to detemtine what is wrong
and the troubleshooting procedures to use to correct the problem.

if a set of symptoms still persists, refer to Section 2- installation and
ensure proper installation and proper use of the controller in the system.

If you cannot solve the problem using the troubleshooting procedures listed
in this section; or get the model number and serial number from the label on
the chassis molding, and software version (see Table 9-2) then:

call Customer Support Phone Number 1-800-423-9883.

If it is determined that a hardware problem exists and the controller is still
within the two year warranty, a replacement controller will be shipped with
instructions for returning the defective unit.

Table 9-2 lists the procedure for identifying the software version number.

Table 9-2 Procedure for Identifying the Software Version

Step Operation Press Action

I Seteci Until you see:
STATUS SETUP

Upper DispLay

SetUpGroup READ

Lower Display

STATUS

Read the Until you see:
software Upper Display
version - I Software

version
Lower DisPlay Number

IVERSION I

Please give this number to the Customer
Support person. It will Indicate which
version of UDC3000 you have and help
them determine a solution to your
problem.

2
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9,3 Power-up Tests

tpens When the controller is POwerodup, three tests are run by the IJDC3000
werup software to ensure metnocy Integrity.

As the tcsts axe run, the displays will appear as shown in Table 9-3.

Table 9-3 Power-up TestsLu —
RAM TEST PASSED or FAILED

CONFTEST PASSED or FAILED

CAL TEST PASSED or FAILED

Test failures If any of these three tests fail, "FAILED" will appear momentarily in the
upper display, then a display test is run, after which the controller will go
into manual mode and you will see:

Upper Display

I 4j PVvalue
Lower Display

FAILSAFE (blinking)

Refer to "Stajus Tests" to determine which tests have failed and how to
correct them.

position proportional or For controller configured for Position Proportional or 3 Position step
3position step test control with motor position indication and Auto-cal has never been done, a
faUwes prompt "CAL MTR" will appear suggesting that the controllerbe calibrated.

10/93 tJDC3000 Controfler Product Manual
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9.4 Status Tests

/

lntmductlon When required, the results of these tests can be checked to determine the
reason the controller has gone to "Failsafe".

How to chock the status Thep in Table 9-4 tells you how to display the results of the status
Vu1 tests. Table 9-5 lists the tests, the reason for the failure, and how to correct

the pmblem.

Table 9-4 Pmcedum for Displaying the Status Tests Results

Step Operation Press Action

1 Select
STATUS
SetUpOroup

8E11W
Until you see:
Uerokplay

READ

Lnwer Display

STATUS

2 Read the
status tests
results

Until you see:
Upper Display
NO orVES 'Y Indicates

a failure
lower Display

IFAL8A I
Successive presses of the [FUNCTIONI
key will display the results of the status
tests in the following order:

RAM TEST
CONF TEST
CAL TEST
FACT CRC

Identify the problem and correct the
failure as shown hi Table 9-S.

Continued on next page
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Status Tests,

Status Tests

Table 9-5 lists the Status tests, the reason for theft failure, and how
correct the failure.

Test Deflnftlon upper Reason for Failure HowtoCocuierai

FAILSAFE Failsafe Fault NO No Failure

YES Burnout Configured for
none and Input falls.
-RAM TEST failed
—CONFTEST failed
-CALTEST failed

1. Step through the rest of the
STATUS check to Identify the
partiailarfalkire.

AlSO see Table 96, Background tests

RAM TEST RAM test run at
power-up

PASS No Failure RAM test passed.

FAIL RAM Failure 1. Power cycle to see if the error
clears.

CONF
TEST

Configuration
Checksum

PASS No Failure Configuration checksum passed.

FAIL Configuration data Is In
error.

1. Step through STATUS tests — the
controller will recalculate the
checksum.

2. Check all configuration prompts for
acci racy.
See Section 3- Configuration

CAL TEST Working
Calibration

PASS No Failure Working calibration checksum
passed.

FAIL The working calibration
constants in the
controiler are in error.

1. If the controller has not been field
calibrated, see Section 3-
Configuration and change the
Input to a different type. Enter if,
loop through the status tests, then
return the input type to the original
one.

-

2. If the controller has been field
calibrated, recalibrate the
controller.

FACT CRC Factory PASS No Failure Factory calibration cyclic redundancy
calibration test test passed

FAIL Factory set input 1. Cycle through Status to dear the
constants have been error.
changed due to the
change in input type.

2. Check the calibration. Make sure 0
and 100% are correct values.

3. Recalibrate If step us
unsatisfactory. Refer to Section 7-

__________ ______ Iiyut Cal,bration.
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9.5 Background Tests

685 806

Intivducfton jiyjOO perfonns on-going background tests to verify data and
memoty integrity, If thereIs a malfunction, an error message will be
displayed (blinking) in the lower display.

BackgioUfld Tests In the case of mote than one simultaneous malfunction, only the one with
the highest priority will appear in the lower display. Table 9-6lists these
background tests, the reason for their failure, and how to correct the

problem.

Table 9-6 Background Tests

LoveDlsplay Reason forFallure Howto Comctthe Problem

EE FAIL Unable to write to non-volatile memory.
Anytime you change a parameter and It
is not accepted, you will see EE FAIL

1. Check the accuracy of the parameter and re-
enter.

2. Try to change something in configuration.

3. Run through STATUS tests to re-write to
EEPROM.

FAILSAFE This error message shows whenever
the controiler goes into a failsafe mode
of operation. This will haien if:

• RAM test failed
Configuration test failed

• Calibration test failed
• Burnout configured for none
and the input failed.

1. Run through STATUS check to determine the
reason for the failure.

2. Press the Is ET UP I key until STATUS
appears in the lower display.

3. Press the I FUNCTION I key to see what tests
pass or fail, then run through the STATUS
codes a second time to see if the error
cleared.
Correct according to the recommendations
gwen in table 9-5.

INPI PAIL Two consecutive failures of input 1
Integration. i.e., cannot make analog to
digital conversion.

This will happen if:
• Upscale or Downscale burnout is
seleàted

Input not configured correctly

1. Make sure the actuation is configured
correctly. See Section 3 - Configuration.

2. Make sure the Input is correct.

3. Check for gross over-ranging.

4. Replace the cold junction assembly.

INP2FAIL Two consecutive failures of input 2
integration. I.e., cannot make analog to
digital conversIon.

1. Make sure the actuation Is configured
correctly. See SectIon 3 - Configuration.

2. Make sure the Input Is correct.

3. Check for gross over-ranging.

SW FAIL Position Proportional input slidewire
failure

1. Check motor slidewire connections.

2. Recalibrate the slidewire motor position, see
the calibration section.

CONE ERR • PV low limit is> PV high kmft
• SP low limit Is> SP high bmit
• Output low limit> Output high limit

1. Check the configuration for each Item and
reconfigure if necessary.

Table continued on next page
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9.5 Background Tests, continueci

Table9-6 Background Tests, continued

Low Display Reason for Falkn l4ow to Conect the Problem

itwi WIG inputi outofrangtmeprocess
Input Is outside the range limits, configured properly.

ft you have a linear Input and the range 2. Check the Input source.
goes outside the range limits, the
controller wiN Sitch to the configured 3 Restore the factory calibration:
Fallsafeoutputvakie. t DlscOflnectthewliiflgfromandplacea

jurrper across terminals 26 and 27. The
controlier should read room temperature if It Is
configured for a thermocouple input.
b. If It does not read room temperature, see
Section 3-Qontiguration and change the
INITYP prompt In the INPUT 1 group to
another type of thermocouple.
C. After the change, press I FUNCTIONI key,

then thel LOWER DISPLAVI key. The
controller should read the correct room
temperature. lilt does not, the unit has an
Input failure.
ci. Repeat step b. This tIme switch the
INITYP back to the originally selected
thermocouple.
e. Repeat step c. The controller is restored
with factory calibration.
f. Remove the jumper and reconnect the
thermocouple.

4. FIeld calibrate. See Section7- Input
Calibration.

ltlP2 WIG Input 2 out of range. The remote Input
Is outside the range limits.

1. Make sure the range and actuation are
configured properly.

2. Check the input source.

3. FIeld calibrate. See Section 7-Input
Calibration.

PY UIWWT 1W out of range.
PV INPI + INP1 BIAS

1. Make sure the Input signal Is correct

2. Make sum the Bias setting Is correct

3. Recheck the calibration. Use Bias of 0.0

RV LIMIT The result of the formula shown below
Is beyond the range of the remote
variable,

RV INP2 X RATIO + BIAS

.

1. Make sure the input signal is correct.
.

2. Make sure the Ratio and Bias settings are
correct.

3. Recheck the calibration. Use a Ratio of 1.0 and
aBlasof 0.0.

10/93 UDC3000 Controller Product Manual 159



685 808

9.6 Controller Failure Symptoms

Introduction In addition to the cmx message prompts, there are failure symptoms that
can be identified by noting how the controller displays and indicators are
reacting.

Symptoms Compare your symptoms with those shown in Table 9-7 and refer to the
troubleshooting procedure indicated to correct the problem.

Table 9-7 Controller Failure Symptoms

Upper
Display

Low
Display

Indlcors Coriroller
Output

Probable
Cause

Trouble-
shootIng

Procedure

Blank Blank Off None Power Falbire 1

OK

Displayed
Output

disagrees

with Controller
Output

OK

Controller
Output

disagrees

with Displayed
Output

Current
Proportional

Output

2

Position
Proportional

Output

3OKOK

Time
Proportional

Output

4OK OK

Current/Time
Proportional

Output

5OK OK

OK OK OK

•

External Alarm
function does
not operate

properly

Malfunction In
alarm output

6

Display does not function when a key Is pressed Keyboard
Malfunction

7

Controller falls to go Into wSlaven operation during communications Communicatio
ns Failure

8

Other symptoms if a set of symptoms or prompts other than the one you started with appears
while troubleshooting, re-evaluate the symptoms. This may lead to a
different troubleshooting procedure.
If the symptom still persists, refer to the installation section in this manual
to ensure proper installation and proper use of the controller in your system.
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9.7

nfl0''

Troubleshooting Pr cedures

Introduction The troubleshooting procedures axe listed in numerical order as they appear

failure and how to do it or where to find the data needed toaccomplish thetask.

Equipment needed

procedure #1

You will need the following equipment in order to troubleshoot the
symptoms listed in the tables that fouow:

• DC Mifflammeter- mAde
• Calibration sources —Tic. mV, Volt, etc.
• Voltmeter

Table 9-8 explains how to troubleshoot power failure symptoms.
Table 9-8 Troubleshooting Power Failure Symptoms

Step Whattodo HOWIOdOk

1 Check the AC line voftage. Use a Voltmeter to measure the
AC voltage across termfrials LI
and 12 on the rear terminal panel
of the controller.

Check the earth ground
connection.

2 Make sure thechassis plugs Into
the rear of the case properly.

Withdraw the chassis and visuals'
inspect the controller board and
the Inside of the case.

3 Check the system for Brown-
outs, heavy bad switching, etc.;
and conformance to Installation
lnstn.ictions.

Refer to Section 2- Installation.

Continued on next page
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9.7 Troubleshooting Procedures, Continued

Procedure #2 Table 9-9 explains how to troubleshoot Cuirent Proportional Output failum
symptoms.
Table 9-9 Troubleshooting Curmnt Proportional Output Failuxt

Step WIatOCSO Howtodot

1 Make sure the controller is
configured for Current output.

Make Set Up group prompt
ALGORTHM. Function prompt
'OUT ALG" = selection tURRNV
Refer to Section3- Configuration.

2 Check the field wiring. Output impedance must be less
than or equal to 1000 Ohms.

3 Make sure all the configurable
tuning constants, limits, and
configuration data stored in the
controller are correct.
Reconfigure, If necessary.

Refer to Section 3- Configuration
to check aU this data and how to
reconfigure.

4 Check the output. Put the controller into Manual
mode and change the output from
Oto 100%(4-20 mA). Use a DC
milliammeter at the rear temiinals to
verify the output.

5 Recalibrate the Current
Proportional Output.

Refer to Section 8- Output
Calibration for details.

Continued on nti page
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9,7 Troubleshooting Pr

procedure3

cedures, Continued
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Continued on next page

Table 9-10 explains hOW to troubleshoot Position Proportional Output
failure symptoms.
Table 9-10 Troubleshooting Position Proportional Output Failure

Step WtWttOdO Howtocsa

1 Make sure the controfler is
configured for Position
Proportional output.

Make Set Up group prompt
0ALGORTHM'. Function prompt
tUT ALO" seion P(DN"
Refer to Section 3- Configuration.

2 Check the field wiring. Refer to Section2-Installation for
Position Proportional Wiring
Information.

3 Check the output. Put the controller Into Manual
mode and change the output from
0 to 100%.

4 Check whether the motor drives
in both directions. If it does go to
step 6.

See the Position Proportional
calibration procedure in the
Calibration Section for motor
slidewire calibration.

5 Check whether the motor drives
In either direction. If the motor
drives In one direction, check
the slidewire. If the motor does
not drive in either direction,
check the motor.

Refer to the Motor instructions.

6 Check the output voltage to the
slidewire.

Should equal from 1.3 to 1.0 volts.
See wiring In the Installation
section for terminal designations.
The feedback slidewire output
voltage nust vary with the valve
position.

7 Make sure the output relays are
actuating properly,

Put the controller into Manual
mode. Vary the output above and
below the present value.Observe
'our Indicatoron the operator
Interface.
If they are not working properly,
check the field wiring, then go to
step 5.
If they are, go to step 8.

8 Recalibrate the controller. Refer to Section 8 - Output
Calibration.



9.7 Troubleshooting Procedures, Continued
685 812

Procedure #4 Table 9-Il explains how to troubleshoot Time Proportional Output failure.
Table 9-li Troubleshooting Tune Proportional Output Failure

Step Whtodo Howtodok

I Make sure the controller Is
configured for lime Proportional
output.

Make Set Up group prompt
mALGORTHM". Function prompt
01ff ALG selection liME or
liME 0"
Refer to Section 3 - Configuration.

2 Check the Field wiring. Make sure the NO or NC contact
wiring Is correct at the rear
terminals.
Refer to Section 2 - Installation for
details.

3 Make sure aD the configurable
tuning constants, limits, and
configuration data stored in the
controller are correct.
Reconfigure, If necessary.

Refer to Section 3- Configuration
to check aft this data and hwto
reconfigure.

4 Check the output. Put the controller into Manual
mode. Vary the output above and
below the present value. Observe
1'our Indicator on the operator
interlace.

Continued on ntu page
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9.7 TrbIeshoOtIflg Procedures, Continued

3

4 Check the relay output.

5

6 Recalibrate the controller.

Make sure all the configurable
tuning constants. limits, and
configuration data stored In the
controller are correct.
Reconfigure, if necessary.

Make Set Upgroupprompt
"ALGORTHM". Function prompt
OUT AL&' - selection TI CUR or

'CURTr
Refer to Section a- Configuration

Make sure the NO or NC contact
wlrlnglscorrectattherear
teTminals.
Refer to Section2- InstallatIon for
details.

Refer to Section 3 - Configuration
to check all this data arid how to
reconfigure.

Continued on nextpage
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Procedure #5

Table 9-12

Table 9-12 explains how to troubleshoot Current! rime orTjrnelCurrent
proportional Output failure.

Step

Troubleshooting Time/Current or Curitni/Time Propon(n
OutputFailure

Whatodo

1

2

Make sure the controller Is
configured for Time/Current or
Current/lime Proportional
output.

Howtodot

Check the field wiring.

Put the controller into Manual
mode. Vary the output above and
below the present value. Observo
our indicator on the operator

Interface.

Check the Current Proportional Put the controller into Manual

Output. mode and change the output from I
0 to 100% (4-20 mA). Use a DC
milliammeter at the rear terminals to I
verify the output.

Refer to Section 8- OutPut
Calibration for details



Troubleshooting Procedures, Continued
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Procedure #6 Table 9-13 explains how to troubleshoot Alarm Relay Output failure.

Table 9-13 Troubleshooting Alarm Relay Output Failure

WhM to do How to do N

1 Check the alarm configuration
data. If it is correct, check the
field wiring,

Reconfigure if necessary.
Refer to Section 3- Configuration
for details.

2 Checkthattheapplicablealarm
relay actuates properly
depending on what you have
set at prompt ALARM TYPE.
Uftdoes,chedcthefieldwiring.

•

IfthealarmtypelssetforPV,place
the controller In manual mode.
Vary the input to raise and lower
the PV around the selpoint. Usten
foracflckfromtherelayasthePV
moves in either direction and note
that the proper ALMI 0rALM2 Is
lit.

if the alarm is set for output, put
the controller Into manual mode.
Raise or lower the output above or
below the value you have set as
the alarm setpoint.

3 Check the field wiring. Make sure the NO or NC contact
Wiflfl9 IS COlTect on the alarm
output terminals.
Refer to Section 2 - Installation for
details.

Continued on next page
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9,7 TroubleshootIng Procedures, continued

procedure #7 Table 9-14 explains how to troubleshoot a Keyboaxd failure.
Table 9-14 Troubleshooting a Keyboani Failure

Step Whtodo 1-lowlodot

1 Make sure the keyboard is
connected propeuly to the
MCU/output and power/input
boards.

Wthdraw the chassis from the
case and visually Inspect the
connection.

2 controller Keyboard or specific
keys may be tOCKED OUT' via
the security code.

Use your 4 digit security code
number to change the lockout
level. Refer to Section 3—
Configuration.

I ATI'ENllON 'Using 9000
security code number will override
the 4-digit code previously
entered.

3 Run the keyboard test. Press the ISET UP] key and hold
In, then press the EFUNCTIONI key
at the same time.The controller wili
nm a display test. Then you wilt
see:

Upper Display

lI<EYs I

Lower Display

TRYALL

Press each key. If It works, the key
name will appear In the lower
display.

4 Replace the display/keyboard if

any keys are shorted out.
Refer to "Parts Replacement
Procedures" In this section.

Continued on nen page
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9.7 Troubleshooting Procedures, Continued

Procedure #8 Table 9-IS explains how to troubleshoot a Communications failuit.

Table 9-15 Troubleshooting a Communications Failure

Step

1

Whtodo I4OWtOdOk

Check the field wiring and
termination resistor.

Refer to the RS422/485 Manual or
the Gateway Manual depending
on the protocol used.

2 Make sure the Communications
Printed Wiring Board Is installed
property In the controller,

Withdraw the chassis from the
case and inspect the board. See
the exploded view (FIgure 10-1)
for location of the board. Return
the chassis to the case.

3 Determine If the
Comrainications board is faulty
by running a
LOCAL LOOPBACK TEST.

If the test fails, replace the
board.

Run the Local Loopback Test.

Press [SET UP] until you see:
UPPer Display

ISETUP I

Lower DisplayI I
Press [FUNCTION] until you see:

Upper Display
DISABL

Lower Display

ILD0PBACI< I

Press ory' you will see:
Upper Display

IEb1e I

Lower Display

ILDCPaAcK I

The test will run until the operator
disables it here.
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9.8

st
Parts Replacement Procedures

inftodcflbn

Equipment needed

These procedures tell you how to access and replace the following printed
wiring boSs in your controller.

• Display/KeybOalti
• MCtJiOutput
• Powerflnput
• 2nd Input
• Digitalrnput

• Auxiliary Output
• DMCS Communications
• RS422/485 Communications

To accomplish the procedures that follow, you will need the following
equipment:

• Phillips Head Screwdriver
• flat Bladed Screwdriver
• Small Pliers

Continued on tier! page
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how to remove the Refer to FIgure 9-1 forsteps and follow the procedure listed in Table 9-16.

TabIe9-16 How to remove the chassis

Step Action

I Loosen the screw on the front face.

2 Insert a flat-bladed screwdriver Into the hole on the top of the case as
shown In FIgure 9-1 and piy chassis fotwaid slightly until the chassis
connectors separate from the back of the case.

3 Grasp the bezel and pull the chassis out of the case.

Figure 9-1 ChassIs Removal

170 UDC3000 Controller Product Manual 10/93

Continued on neyi page
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Con finued on ne.u page
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9.8 Parts Replacement Procedures, Contmued

Refer to Figure 9-2 and follow the procedure listed in Table 9-17.

Table 9-17 Display/Keyboard Assembly Replacement Procedure

Step ACtIOn

1 RernovethechasslsfcomthecaseasshownlnFlgureg.1.
2 Peel the rubber bezel and display window oft the chassis assembly.

3 Separate the chassis frame at the four release points shown in
Figure 9-2 and wiggle each punted wiring board out of fts socket on
the display/keyboard assembly. Pull out slightly.

4 Insert a smaft flat-bladed screwdriver into each of the
display/keyboard release points (FIgure 9-2) and pry out the board.

5 Install the new board, bottom end in first, and push in the top until it
clicks Into place.

6 Reinstall the printed wiring boards into the rear of the display board
making sure that the boards click into their release points.

7 Replace the bezel and window assembly.

8 Reinstall chassis into case. Press In hard, then tighten the screw.

Figure 9-2 Display/Keyboard Replacement

Display keyboard aC' Pull printedrelease points '2 wiring boards
out slightly

Printed wiring
boards
release points

Display/keyboard
-

assembly

Rubber bezel
and window
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How to remove the—wklng bo&th
from the chassis

685

Continued on next page
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Table 9-18

To remove the printed wiring boards from the chassis, refer to Figure 9-3
and follow the procedure in Table 9-18.

Printed Wiring Board Removal from Chassis

Pull printed
wiring boards out

Step Action

1 Remove the chassis from the case as shown In Figure 9-1.

2 Separate the chassis frame at the release points shown In Figure
9-3 and wiggle oath p4inted wiring board out of its sodet on the
display/keyboard assently. Pull both boards out of the chassis
assembly.

Figure 9-3 Removing the Printed Wiring Boartis

and window

boards
release points

assembly
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Parts Replacement Pr c dures, Continued

printed wRing board
ldentfficaflon

Figure 9-4 identifies each of the printed wiring boanig that can be replaced.
Refer to this drawing when following the replacement procedures for each
of the boards, since you have to remove all of them fitm the chassisto
replace the one you want

In order to lay boards flat, remove the transfonner lead from the
Awc.Out/Communications board and the Digital Input board.

Refer to the specific procedure table to remove the desired boarcL
• 2nd Input Board —Table 9-19
• Power Input Board —Table 9-20

Digital Input Board—Table 9-21
• AuLOutCommunications Board —Table 9-22
• MCUiOutput Board —Table 9-23

Figure 9-4 Printed Wiring Board Identification

Continued on nefl page
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WO connector
(current output models only)

MCUI Aux.out/
output comrrvnlcations
board board

PROM
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9.8 Parts Replacement Procedures, Contmted
685 822

2nd Thput board Fo
bo

low the pmceduxe listed in Table 9-19 to replace the Second Input
ard—P/N 30756715-501.

Table 9-19 Second Input Board Replacement Procedure

step Action

1 Remove the chassIs 1mm the case. See Figure 9-1.

2 Remove the psinted wiring boards 1mm the chassis. See Figure
9.3.

3 tsy the boards flat and Identify the 2nd Input board. See Figure
9.4.

4 Remove the transformer plug 1mm connector .114.

5 The 2nd Input board Is attached to the Power Input board by three
mounting posts. Locate these posts under the power Input board.

6 Use a small pliers and squeeze the ends of each post together and
push it up through the board. Remove 2nd Input board.

7 OrIent the new 2nd Input board onto the Power Input board and
push the mounting posts down through the Power Input board
until they click Into place.

S Replace the transformer plug onto connector J14.

9 Side the printed wiring boards back Into the chassis. Make sure the
connections to the display/keyboard assembly are made and that
the release points on the chassis snap into place on the printed
wiring boards.

10 ReInstall the chassis Into the case. Push In hard, then tighten
screw.

Continued on nat page
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9,8 Parts Replacement Procedur s, Continued

powerInput bawd Follow the pmcedure listed in Table 9-20 top the Power Input
board—P/N 30156669-501.

Table 9-20 Power Input Board Replacement Pmcedure

Step Action

I Remove the chassis from the case. See Figure 9-1.

2 Remove the pdnted wiring boards from the chassis. See Figure

3 Lay the boards flat and Identify the Power Input board. See Figure

4 Remove the 2nd Input board, If present. See procedure in
Table 9-19.

5 Remove the transformer connections to the Digital Input board and
Aux.OutlCommunicatlons board, If present.

6 Remove the connector from plug WC3 if present (current output
models only). Slide a small screwdriver under the connector and lift
the release.

7 Replace the Power Input board.

8 ReInstall WG connector and transformer connections to Digital
Input board and Aux.Outlcomnijnlcatlons board, if present.

9 ReInstall the 2nd Input board. See pzocødure In Table 9-19.

10 Slide the printed wiring boards back into the chasss. Make sure the
connections to the displayskeyboard assembly are made and that
the release poInts on the chassis snap into place on the printed
wiring boards.

11 Reinstall the chassis into the case. Push in hard, then tighten
screw.

Cominued on ne4 page
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9.8 Parts Replacement Procedures, Continued

C

DiglialInput bawd Foliow the procedum listed in Table 9-21 to zeplace the Digital Input
board—P/N 30756696-501.

Table 9-21 Digital Input Boaid Replacement Procedure

Step MUon

1 Remove the chassis from the case. See Figure 9-1.

2 Remove the printed whing boards from the chassis. See Figure
9-3.

3 Lay the boards flat and Identify the Digital Input board. See Figure
9-4.

4 Remove the transformer plug from connector J9.

5 The Digital Input board Is attached to the MCU/output board by
three mounting posts. Locate these posts under the MCU/output
board.

6 Use small pliers and squeeze the ends of each post together and
push it up through the board. Remove the Digital Input board.

7 Orient the new Digital Input board onto the MCU/Output board and
push the mounting posts down through the MCU/Output board
until they click Into place.

8 Replace the transformer plug onto connector J9.

9 Slide the primed wiring boards back into the chassis. Make sure the
connections to the display/keyboard assembly are made and that
the release points on the chassis snap into place on the printed
wiring boards.

10 ReInstall the chassis into the case. Push in hard, then tighten the
screw.

Continued on next page
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9.8 Parts Replacement Proc dures, continued

tJ Follow the pmceduxt listed in Table 9-22 to replace the following boards:
communtadons board . AuxiliaryOutput Board—p/N 30756687-501

• DMCS Communications BoatS—P/N30756690-501
• RS422/485 Communicaj5 Board—P/N 30756693-501

Table 9-22 Awc.Out/Communjcatjons Board Replacement Procedum

Step tj
1 Remove the chassIs from the case. See FIgure 9-1.

2 Remove the punted wiring boards from the chassis. See Figure

3 lay the boards flat and Identify the Auxiliary Output or the
Communications board. See Figure 9-4.

4 Remove the transformer plug from connector .18.

5 The Aux.OutJcommunjcaflons board Is attached to the
MeLt/Output board by three mounting posts. Locate these posts
under the MCU/Output board.

6 Use small pliers and squeeze the ends of each post together and
push it up through the board. Remove the
Aux.Out/Communlcatlons board.

7 If you are replacing a Comntinications Board, a new PROM is
supplied with the board. Locate the PROM (shown in flgure 9-4)
and gently pry out the old PROM. Orient the new PROM supplied
and gently press Into place.

8 Orient the new Aux.Out/Communicatbns board onto the
Mcu/outjut board and push the mounthig posts down through
the MOLt/Output board until they click Into place.

9 Replace the transformer plug onto connector .18.

10 Slide the printed wiring boards back into the chassis. Make sure the
connections to the keyboard assembly are made and that the
release points on the chassis snap Into place on the printed wiring
boards.

11 Reinstall the chassis into the case. Push In hard1 then tighten the
screw.

10193 UDC3000 Controller Product Manual
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Mcwou board Follow the pmcedurc listed in Table 9-23 to replace the following
boards:

• Current Output—P/N 30756718-502
• Relay Output—PM 30756718-503

Table 9-23 MCU/Output Boani Replacement Procedure

Step Action

1 Remove the chassis from the case. See FIgure 9-1.

2 Remove the printed wiring boards from the chassIs. See Figure
9-3.

3 Lay the boards fiat and identity the MCU/Output board. See Figure
9-4.

4 Each option board Is held onto the MCU/Output board with three
posts.. Locate these posts under the MCU/Output board.

5 Use small pliers and squeeze the ends of each post together and
push it up through the board. Remove the option boards present.

6 Remove the transformer connections to the Digital Input board and
the Aux.OutlCommunications board, it present.

7 Remove the Digital Input Board, If present. See Table 9-21.

8 Remove the Aux.OutlCommunlcations board, if present. See
Table 9-22.

9 Remove the connector from plug WG. Slide a small screwdriver
under the connector and lift the release.

10 Replace the MCU/Output board.

11 ReInstall the Digital Input board, if present, onto the new
MCU/Output board.

12 ReInstall the Aux.Out/Comrnunications board, if present, onto the
new MCU/Output board.

13 Reinstall the WO connector and the franstormer connectors to the
Digital Input board and Aajx.Cut/Communlcatlons board, If present.

14 Slide the printed wiring boards back into the chassis. Make sure the
connections to the display,keyboard assembly are made and that
the release poInts on the chassis snap into place on the printed
wiring boards.

15 Reinstall the chassis into the case. Push in hard, then tighten the
screw.
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9.9 MaIntenance

cicaning If you find it necessary to clean the elastomer bezel, use an alcohol soluifon
or mild soapy water.
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10.1 Exploded View

lMmfl Figure 10-1 is an exploded view of the UDC3000 Contmller. Each part is
labeled with a key number. The part numbers are listed by key number in
Table 10-1. Them is a list of parts not shown in Table 10-2.

TJDC3000 Exploded View

10/93 UOC3000 Contmller Product Manual

Section 10— Parts List

Figure 10-1

Continued on next page



10.1 Exploded View, Continued
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Pasts IdentIfIcation Table 10-1 lists the part numbers for the key numbers shown in the
exploded view.
Table 10-1 Parts Identification

Key
Number

Pad Nfl& Descdptlon QUnUW

1 30756667-50 1 Bezel Assembly 1

2 30756672-501 DIsplay/Keyboard Printed Wiring
Assembly

I

3 30756687-501
30756690-501

30756693-501

AuxilIary Output Printed Wiring Board
DMCS Communications Printed Wiring
Board (includes new PROM)
R5422/485 Communications Printed
Wiring Board (Includes new PROM)

1

4 30756669-501 Power/Input Printed Wiring Board 1

5 30756715-501 2nd Input Printed Wiring Board 1

6 30756718-502

3075671 8-503

Current Output MCU/Output Printed
Wiring Board
Relay Output MCU/Output printed
Wiring Board

1

7 30755306-501
30756725-50 1
30756679-501

Relay, Electromechanical
Relay. Solid State I Amp
Open Collector Output Printed Wiring
Jumper

1

per kit

8 30756696-501 Digital Input Printed Wiring Board 1

9 30756721-501 Case Assembly 1

Continued on next page
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10.1 Exploded View, continued

Pasts not shown Table 10-2 lists the part numbers ofthe parts not show in the exploded
view.
Table 10-2 Parts Not Shown

Past Ntinb& Defldon Quantity

30731 996-506 4-20 mA Resistor Assembly. 250 Ohms 1

30754465-501 0-10 Volt Input Resistor Assembly. 100K PaIr 1

30752441-501
30752441-502

Varistor, 120V
Vaiistor, 240V

1

30755050-001 Mounting Kit 1

30756746-001 Snubber Assembly I
30756764-002 Rear Cover Kit I
30755223-002
30755223-003

DIN Adapter Kit, Blue
DIN AdapterKit, Gmy

I

30756774-501 Adaptive Tune Prom Upgrade 1

30756775-501 Adaptive Tune/Setpoint Programming Prom
Upgrade

1

30754499-006 Cold Junction Resistor Kit 1

30756018-003 External Relay. Solid State 10 Amp 1

30756682-501 Adapter (New chassis to old case) I

30756683-00 1 Gasket (Panel to case)
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Section 11 — Appendix A — Manual Tuning

11.1 Overview

Introduction When you tune a controller, there are some things to considec
• Process Characteristics - Gain, Time Constants, etc.
• Desired response - Minimalovershoot

Basically, controller tuning consists of detennining the appropriate values
for the Gain (PB), Rate (Derivative), and Reset (Integral) time tuning
parameters (control constants) that will give the control you want.
Depending on the characteristics of the deviation of the process variable
from the setpoint, the tuning parameters interact to alter the controller's
output and produce changes in the value of the process variable.

Since each parameter responds to a specific characteristic of the deviation,
you may not need a combination of all three. It depends on the process
characteristics and the desired control response.

Tuning technique You can estimate a starting point and the tuning parameters required to give
the desired controller response and with some experience become proficient
with this method.

An alternate approach is tartly on a tuning technique. In practice, tuning
techniques usually do not give exactly the type of response desired; thus,
some final adjustments to the tuning parameters must be made.

However, you should at least obtain a reasonable starting point from which
the desired response characteristics can be obtained.

Controller tuning Them are three procedures for tuning the con trollen
PrOCedUres • Time, Position, or Current Proportional simplex control,

• Duplex Time or Current Proportional control,
• Two sets of tuning constants for single output operation.

The suggested procedures describe how to establish and store values of
Gain(PB), Rate, and Reset time constants for your process. You must
know the type of control and algorithm your controller has.

Tuning aids A graphic recorder (such as Honeywell model DPR, DR4SOO, or VP13 I)
connected to the process variable will make it easier to determine when the
oscillations are constant and also the time for one oscillation. If a recorder is
not available, you can use a stop watch to time the oscillation of the process
variable displayed on the controller.
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11.2 Time, Position, r Curr nt Proporti nal Simplex
Control

Piocedure The pwcedum listed in table 11-I gives you the steps for manuallytuning a
controller with Time, Position, or Cuntnt proportional simplex control.

Table 1 1-1 Manual Tuning Proceduit for Simplex Control

Step Action

1 In Manual Mode, adjust the output to bring the PV (Process Variable)
near The desired value.

2 Set the Rate time to 0 minutes and set the Reset time to the
maxinum value (50.00 mInutes) or set repeats/mm to the minImum
value to minimize reset action

If applicable, set the CYCLE TIME to 4 seconds and DEADBAND
to 0.5.

3 Increase GAIN (decrease PB) significantly. Try a factor of 10.

4 Adjust the local setpoint to equal PV and switch to Automatic control
mode.

5 Increase the setpoint by 5 or 10% andobserve the process variable
response.

6 If the PV oscillates, continue to step 7. If it does not oscillate, return to
the original setpoint and increase GAIN (decrease PB) again by a
factor of 2, and repeat step 5.

7 Compare the oscillations with the figure below:

-1 Twne*xonecyde
11111111111111111111

• If the Qscillation matches pattern A, go to step 8.

• If the oscillation matches pattern B, Increase GAIN (decrease PB) by
a factor of 2 and repeat steps 4 to 6.

• lithe oscillation matches pattern C, decrease GAIN (Increase PB) by
a factor of 0.8 and repeat steps 4 to 6

The amplitude of the cycle Is Immaterial, but all of the elements of
the loop must be within the operating range (i.e., the valve nxist not
go full open or closed).

8 Record the current value of GAIN (or PB) and measure and record the
value of time for one completed oscillation of PV.

Continued on next page
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11.2 TIme, Position, or Current Proportional Simplex
Control, Continued

685 634

Procedure, continued
Table 11-1 Manual Tuning Pmcedure for Simplex Control, continued

Step Action

9 Select the proper set of formulas from Table 11.2. Use the values of
Gain (or PB) and time (In minutes) in the fonmilas to arrive at the
controllers tuning parameters settings.

10 Enter the values of GAIN (or PB), RATE, and RESET In minutes (or
repeats per minute) Into the UDC3000 controller and verify that the
PV response Is adequate.

Make additional trimming adjustments, If necessary, to fine tune the
controller per the guidelines shown below:

TO REDUCE OVERSHOOT
Less Gain (more PB) perhaps a bnger Rate time.

TO INCREASE OVERSHOOT OR INCREASE SPEED OR
RESPONSE
More Gain (less PB), perhaps shorter Rate time.

Mawai tuning fotmulas
Table 11-2 lists the formulas used in the procedure listed in table 11-1.

Table 11-2 Manual Tuning Formulas

Units

GAIN
and
RESET TIME In Minutes

Repeat

% PROPORTIONAL BAND
and
RESET ACTION in Reoeats

Minutes

Proportional (P) only
•

Use PD+MR Aigonthm
(I.e. No Reset)

GAIN Measured Gain x 0.5
RESET TIME = 50.00
(minimum reset)

RATE=0

%PB = Measured PB x 2
RESET ACTION 0.02
(repeats/minute)

RATE=0

Proportional + Reset
(PI)(NoRate)

GAIN Measured Gain x 0.5
RESET11ME=MeasuredTirne

(M/R) 1.2

RATE.=0

TOPS = Measured PB x 22
RESEFPC11CN= 12

(R/M) Measured lime

RATE.=0

Proportional + Reset + Rate
(PID)

GAIN Measured Gain x 0.6
RESET TIME Measured lime

2

RATE = Measured lime
8

%PB - Measured PB x 1.7
RESETAC11ON - 2

Measured Time

RATE Measured lime
8
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11.3 Time Prop iii nat Duplex or Current Proportional
Duplex Control

Intioduction

HEAT/COOL pixxnpts

For HEAT/COOL applications.
Tune the controller with the output above 50% for Heat and below 50% for
Cool.

The "TUNING"function prompts for HEAT/COOL am:

HEAT (IDOL
PB or GAIN (IAIN2
RSETM1N or RSETRPM RSET2MIN or RSETRPM2
RA'rEMThT ATE2MR
CYcSEC CYc2SEC

11.4 Two Sets of Tuning Parameters for Single Output
Operation

Introduction

IWO SETS prompts

You can use two sets of tuning constants far single output types and tune
each set separately.

The "TUNING" function prompts for

PIDSET1

two sets are:

PIDSET2 -

GA]N2PB or GAIN
RSETMIN or RSETRPM RSETZMIN or RSBTRPM2
RAThMIN
CYCSEC CYc2SEC
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SectIon 12 - App ndix B

How to Apply Digital Instrumentation in Severe Electrical
Noise Environments

12.1 Overview

Guideline oveiview Products that incorporate digital technology provide recognized
performance advantages over conventional analog instrumentation used for
process controL These advantages can resWt in better product uniformity
and greater overall efficiency when used correctly.

There art, however, certain guidelines regarding installation and wiring
which must be carefully followed in order to achieve this performance. In
addition to the traditional precaution of the separation of signal and power
wiring in separate conduits, other measures must be taken to minimize the
effects of electromagnetic interference (EM!) and radio fiequency
interference (RFI) on the operation of the equipment Otherwise, if high
level, short duration, noise spikes are permitted to enter thedigital
equipment, the noise can be transferred into the system's logic networks
and can be misinterpreted as signal data, resulting in enoneous system
operation and other unpredictable responses.

What's In tillssectbn This section contains the following information:

Topic See Page

12.1 OveMew 189

12.2
-

Potential Noise Sources 190

12.3 PreventIon Methods 191

12.4 Recommended Wiring Practices 192

12.5 Power Source Considerations 194

12.6 Noise Suppression at the Source 195
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12.2 Potential Noise Sources

Overview Noise can enter electmnic equipment via three methods of coupling,
namely:

• Capacitive (or electrostatic)
• Inductive (or magnetic)
• Impedance.

Capacitive and Capacitive and inductive coupling have the same essential effect —they
Inductive coupling couple cuntnt or voltage, without any actual connection of the two circuits.

Impedance coupling requires a connection betsveen the two circuits. Typical
noise-generating sources that could affect electronic equipment through
capacitive and inductive coupling include:

• Relaycoils
• Solenoids
• AC power wires — particularly at or above 100 Vac

• Current carrying cables
• Thyristor field exciters
• Radio frequency transmissions.

Impedance coupled Impedance-coupled noise may enter by way of the lines used to power the
noise digital equipment or by way of improper grounding. Most power lines, at

typical industrial locations, are far from noise-free. The noise on them can
be generated in many ways, but are nearly always associated with switching
circuits of some nature.

These include:

• Large relays
• Contactors
• Motor starters
• Business and industrial machines
• Power tools
• HJD (high intensity discharge) lights
• Silicon controlled rectifiers (SCRs) that are phase-angled fired.

- S. -
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12.3 Prevention Methods

Introduction There art three ways to prevent electrical noise fivm interfering with the
operation of the electmnic digital equipment.

• Built-in noise rejection
• Separation of signal and power lines

• Noise suppression at source

Built-In noise re}ectbn The first method is to design the digital equipment with a high degree of
noise rejection built-in. This includes housing the equipment in a case that
will provide shielding, liberal use of noise rejection filters and opto-
isolators, and the use of noise suppressors on potential noise sources within
the equipment itselL This, of course, is the responsibility of the
manufacturer who usually performs extensive laboratory and field testing of
newly designed digital equipment to insure the adequacy of its immunity to
noise. As a minimum requirement, the equipment should be able to pass the
tests outlined in the IRHE Standard 472-1974 (Surge Withstand Capacity
Tests).

Signal and power line The second method is to prevent noise from getting on the signal and power
separafton lines that are connected to the equipment. This is achieved by proper

separation and shielding of those lines. In some cases, separate power lines
or special power line regulation or filtering may be required for satisfactory
electronic digital equipment operation. Iris the responsibility of the installer
to follow good wiring practices.

Suppression at the The third prevention method is to suppress the noise at its source. This is
SOU the most effective but also the most difficult because it is not easy to identify

all of the potential noise sources in a typical industrial installation.
Therefore, "suppression" is usually a last resort for those extreme
situations where the other methods are insufficient by themselves. See
Noise Suppression at Source which follows.
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12.4 Recommended Wiring Practices

Genfl ,ules

Who bundling

• All wiring must conform to local codes and practices.

• wires carrying similar types of signals (Fable 12-1) may be bundled
together, but bundles with different types of signals must be kept
separated to prevent inductive or capacitive coupling.

Table 12-1 shows what wiring should be bundled together to prevent
inductive or capacitive coupling.

Table 12-1 External Wiring

Wire Function A_ $hIS
Twisted Wires

No. TYPO

HIGH VOLTAGE

Bundle No.

1

Recommended?

NO
1 LIne Power
2 Earth Ground
3 Line Voltage

Digital I/O

ANALOG I/O 2 YES
4 Process Variable

RTD
Thermocouple
dcMillWolts

5 Low level (<100W
4-20 mA dc
1-5 Vdc

6
DIGITAL I/O
Low Voltage (clOOV)

3 YES

7 Computer Interlace

Continued on next page
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12.4 Recommended Wiring Practices, continued

MdWOII flO Please observe these additional niles for wire bundling:

• For distances over five (5) feet, and when shielding is recommencjej,
use a separate metal tray or conduit for each bundle. Where conduits or
trays are not practical, use twisted wires with a metal overbrnjd and
provide physical separation of at least one foot.

• Tray covers must be in continuous contact with the side rails of the trays.

When unlike signal levels must cross, either in ways or conduits, they
should cross at a 90-degree angle and at a maximum spacing. Where it is
not possible to provide spacing, a grounded steel barrier or grid should
be placed between the unlike levels at the crossover points.

• Trays containing low level wiring should have solid bottoms and sides.
Tray covers must be used for complete shielding. Tray cover contact
with side rails must be positive and continuous to avoid high reluctance
air gaps, which impair shielding. Trays for low level cables should be
metal and solidly grounded.

• Wires containing low level signals should not be routed near any of the
following:
— Contactors
— Motors
— Generators
— Radio transmitters
— Wires carrying high current that is being switched on and off.

• Use a 12-gage (or heavier) insulated stranded wire for the ground
connection. Attach it firmly to a proven good earth ground such as a
metal stake driven into the ground.

• All shields should be grounded at one end only —preferably the
instmment end.
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Power Source Considerations

Operate wlthki Imits The AC power for the digital electronic equipment must be within the
voltage and frequency limits specified for that equipment Attempts to
operate outside the specffie1 limits will result in no performance. For those
installations where the supply voltage will not stay within the specified
limits, a fenvresonant transformer, for voltage resolution, should be used.

Independent AC
scums

For protection against noise, the AC source for the digital electronic
equipment should be independent of all other loads especially when
switching loads axe involved. For example, it should not provide power for
S-conditioning, convenience outlets, lighting, motors, or similar noise-
generating devices. To obtain electrical isolation (see Figure 12-1) a
separate transformer is required to supply power to the digital equipment
For additional noise and transient rejection, shielded primary and secondary
windings may be required. And, if necessary, power line filters may be
added to attenuate noise signals that have a higher fiequency than the power
line frequency.

Tsansbmw for digital
equipment

Figure 12-1 is an illustration of a separate transformer required to supply
power to digital equipment.

Figure 12-1 Transformer for Digital Equipment

H

Power source
120/240 Vac
single pha I

H

To digital
electronic

N
equipment
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12.6 Noise Suppression at the Source

htoducdon Gcnenlly speakin& when good wiring practices are used with well-
designed digital electronic equipment, no further noise protection is
necessary. However, in some severe electrical environments, the magnitude
of the electrical noise is so gmat that it must be suppressed at the souie. In
most control cabinets, the main sources of noise ast motor stat-ten,
contactors, relays, and switching gear. For this mason, many
manufacturers of these devices supply "surge suppressor? which mount
directly on the noise source, (for example, on the coil of a control relay or
motor starter).

For those devices that do not have accessory "surge suppi-essors,'
resistance-capacitance (RC) circuits and/or voltage limiters such as metal
varistors may be added when and where needed. This can be broken down
into two categories, namely inductive loads (for example, a relay switch in
series with a relay coil) and contacts.

Inductive coils
Metal Oxide Vazistors (MOVs) am recommended for transient suppression
in inductive coils. An MOV is connected in parallel with the coil and is as
close as physically possible to the coil (see Figure 12-2). MOV devices
(listed in Table 12-2) are recommended for general purpose applications.

Table 12-2 lists part numbers for recommended MOV devices.

Table 12-2 MOV Devices

PartPJumber 30732431-001 30732481-002

MaxlrnumAC 130V 275V

Energy Pulse Rating 10 Joules 15 Joules

Supplier (General Electric) Vi 3OLAI OA V27SLA1 5A

Condratedon nen page
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12.6

s4

Noise Suppression at the Source, continued

Inductive colts,
continued

FIgure 12-2 is an illustration of transient suppression in inductive coils.

Figure 12-2 Transient Suppression in Jnductive Coils

Additional protection may be provided by adding an RC circuit in parallel
with the MOV. This consists of a 220-ohm resistor in series 4th a 0.5
microfarad, I000V capacitor. The power rating of the resistor will
depend on the voltage ratingof the coil (see Table 12-3).

Coil Voltage vs Resistor Voltage Rating

115v

230V

460V

550V

Table 12-3

Con finued on tieS page

0.5 mId
1 OOV

220
ohms

coil Voltage Reslor Voltage Rating

1/4 Watt

lWatt

3 Watt

5 Watt
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When a contact internipts an inductive load, a certain amount of energy is
stntheload.AnMOVorRCCircuitinpanillelwiththeloadpmvides
a place where this energy may be dissipated. However, if them is no MOV
or RC cirvuiç the energy may create a visible electrical arc across the open
contacts. This, in turn, results in electrical noise as well as damage to the
contacts.

One way to eliminate this arc is to connect a resistor and capacitor across the
contacts (see Figure 12-3). A combination of 47 ohms and 0.1 microfarath
(1000 Vdc) is recommended for circuits up to 3 amps and 300 Vac. For
voltages above 2000 Vat, an MOV across the contact may be added for
extra protection.

Figure 12-3 is an illustration of a resistor and capacitor connected across a
contact to eliminate electrical noise.

Figure 12-3 Contact Noise Suppression

Inc

For large load currents, a nile of thumb is to size the capacitor so that the
number of microfnls equals the number of amperes in the load curmn
and the resistor has the same resistance value as the load. The objective is to
eliminate the visible arc.

Either discreet resistors and capacitors or packaged RC networks may be
used. An RC network (47 ohms and 0.1 micmfarad) is available from
Honeywell as part number 3037 1852-001. Similar RC networks are
available from Electrocube Inc. (part number R01782-3) and from
Industrial Condensor Corporation.

IJDC300n Ctvr'ir PrcVvi

Continued on next page

Inductive
load
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Noise Suppression at the Source, Continued

Contacts, continued n DC cirvuits. the power dissipation under steady state condition can be
eliminated by placing a diode (in series with a resistor) in parailci with thQ
load(seeFiguzt 124).ThevalueofRshouldbelessthanorequnjtothQ
DC resistance of the inductive load.

Figure 12-4 is an illustration of DC load noise suppression.

Figure 12-4 DC Load Noise Suppression

D.C.
supply

Inductive
load
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